This  refers  to  what  is  said  faqc  4-9 . 
/?  State  . 


Mt  Underwood  took  MTSienhens's  Solvent, for  the  stone  Six  months, 
dunru/  which  tune  he  voided  main/  flakes  and  pieces  of  Stone. 
He  died  March.  /.  if  my.  I  to  oh  out,  says  Jit  Sluicfi,  the  S turf  eon , 
from  MtUnderwood,  a  stone  .that  had  die  amiearence  of 
hem//  muck  wafted,  mo  ft  of  the  She/I  heme/  deftroi/ed ,  and 
vert/  much  of  the  interned  Sub  fiance  eaten  into,  so 
as  in  some  meafure  to  refemhU  a  carious  hone 
The  h ladder  was  in  a  vert/  healthy  state  . 

t  •/  ' 


You  hare  lure  a  reprefittaTion  of'  this  Stone  in  its  if  State,  as 
safifwjed,  and  m its  if  state ,  as  actually  found. 
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Prejident  of  the  Royal  Society ,  CSV.  &c.  Isle, 


S  I  R, 

-  '-■*  t  » 

As  a  Patron  of  the  Liberal  Sciences,  and 
more  efpecially,  from  the  native  benevolence  of 
your  difpofition,  as  the  favourer,  of  every  attempt 
that  may  tend  to  alleviate  the  affli&ions  of  man¬ 
kind,  this  work  is  humbly  offered  to  your  no¬ 
tice. 

i  •r*'  r  ^  ’ 

It  places  in  a  concentrated  view,  the  late  dif- 
coveries  in  chemiflry,  and  the  new  theory  and 
pra£tice  of  phyfic. 

The  late  Dr.  Hunter  ventured  to  prophefy, 
that  if  ever  the  office  of  the  lungs  Jhould  he 
dijeoveredy  there  would  arife  a  great  and  Judden  im¬ 
provement  in  the  fcience  of  medicine . 

A  2 
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^This  dif cover y ,  Sir,  has  been  made,  to  the 
honour  of  the  1 8th  century,  by  the  fortunate 
labours  of  feveral  philofophers ;  and  a  new  doc¬ 
trine,  grounded,  in  part,  upon  the  knowledge  of 
the  office  of  the  lungs ,  and  the  agency  of  oxygen  air 
in  the  fyftem ,  is  inftituted  by  Dr.  Bed  does,  the 
learned  and  ingenious  Profeflor  of  Chemiftry  at 
Oxford,  which  unfolds  the  caufes  of  many 
hitherto  perplexing  diforders,  and  at  the  fame 
time  fuggefts  to  the  enlightened .  practitioner  a 
rational  and  improved  mode  of  treatment. 

Though  no  open  objections  were  made  to 
this  new  improvement  in  the  fcience  of  medi¬ 
cine  by  any  phyfician,  yet  fome  infinuations  ap¬ 
pear  to  have  been  early  thrown  out,  compli¬ 
mentary  indeed  to  the  ingenuity  of  Dr.  Beddoes, 
but  exhibiting  a  ftrong  prejudice  againft  any  al- 

'V  . 

teration  even  in  the  unfuccefsful  routine  of 
practice.* 

*  Thefe 


t 
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Thefe  attempts  only  ferved  to  call  forth  the 
pens  of  men  of  the  higheft  refpe&ability,  and 
Dr.  Darwin,  Dr.  Percival,  Dr.  Withering, 
Dr.  Parry,  Dr.  Ewart,  Dr.  Wood,  Dr. 
Briggs,  Dr.  Thornton,  and  even  the  pupil 
and  favourite  of  the  late  Dr.  Cullen,  the  Rev. 
Mr.  Townsend,  did  not  hefitate,  with  the  Rev. 
Mr.  Cartwright,  to  deliver  to  the  public 
their  unbiased  teftimony  in  favour  of  the  new 
practice  *. 

The  office  of  the  lungs  being  known,  and  the  altera¬ 
tion  of  the  blood  from  oxygen  air ,  and  the  influence  of 
oxygenated  blood  on  the  nerves  and  animal  (economy , 


*  Vide  the  Communications  of  feveral  of  thefe  Gentlemen, 
as  publifhed  by  Dr.  Beddoes  :  alfo  Dr.  Percival’s  Effays ; 
Dr.  Wood’s  Cure  of  Typhus,  or  Putrid  Fever,  by  Oxy¬ 
gen  Air;  and  the  Rev.  Mr.  Townsend’s  Phyfician’s  Vade 
Mecurn.  - 

.  # 

The  public  will  fee  thefe  new  opinions  alfo  amply  vindicated 

by  Dr.  Darwin,  in  a  work  of  his,  which  will  be  publifhed  in 
a  few  weeksj  and  in  the  Rev.  Mr.  Townsend’s  Guide  to 
Health,  now  in  the  prefs.  We  are  alfo  in  expe&ation  of  an¬ 
other  work  from  Dr.  Beddoes  on  this  fubjett. 
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the  fludy  of  phyfic  is  now  become  a  pleating  and 
interefting  purfuit.  Nature  appears  fublime  and 
fimple  in  her  operations.  The  great  myftery  of 
life  is  laid  open  to  our  view,  and  we  are  enabled 
clearly  to  comprehend,  how  this  wonderful  ma¬ 
chine  of  ours  depends  every  moment  for  its  ex- 
iftence  on  the  due  fupply  of  oxygen  air  to  our 
lungs,  difplaying  at  once  the  wifdom  and  be¬ 
nevolence  of  the  Almighty.  Having  learnt 
this  intimate  connexion,  we  fee  the  grounds  for 
the  new  practice ;  and  from  the  exertions  of  phy- 
ficians  educated  in  the  new  Jchool ,  we  are  led  to 
entertain  fome  hopes  of  feeing  even  thofe  re¬ 
covered,  who  have  already  been  defpaired  of  by 
their  friends.  We  are  taught,  alfo,  how  to  avoid 
many  common  and  afflicting  diforders  incident  to 
the  human  frame;  and,  thanks  to  Dr.  Beddoes, 

who  ftands  confeffedly  the  foremoft  of  the  new 

$ 

fchool,  the  way  to  a  prolongation  of  life  and 

0 

health,  comparatively  fpeaking,  is  made  eafy: 
-—and  if  the  execution  of  this  work  has  at  all  cor- 

refponded 


Vll 


refponded  with  the  intention  of  the  author,  per- 
fons  of  both  fexes,  who  have  the  power  of  fixing 
their  minds  for  a  few  hours,  and  feel  themfelves 
interefted  in  the  important  enquiry,  will  foon  be 
initiated  into  the  new  difcoveries  of  chemiftry, 
and  the  new  theory  and  pradlice  of  phyfic,  there¬ 
by  introduced. 

The  labours  of  many  enlightened  phyficians 
are  here  prefented  in  one  body,  and  by  notes, 
and  fome  alterations  in  the  text,  and  a  methodical 
arrangement,  it  is  hoped,  they  are  rendered  in¬ 
telligible  even  to  fuch  as  have  not  been  ac- 
cuftomed  to  ftudies  of  this  kind.  As  a  juft  tri¬ 
bute  of  refpedt  and  efteem, 

I  have  the  honour  to  fubfcribe  myfel£ 

Sir, 

Yours,  &c.  &c.  *  - 


SECT.  I. 


THE  MECHANICAL  PROPERTIES  OF  AIR." 

One  of  the  firft  things  that  our  fenfes  inform  us  of,  is, 
that  although  the  air  we  breathe  is  too  fine  for  our 
fght,  it  is  very  obvious  to  our  touch.  Although  we  can¬ 
not  fee  the  wind  contained  in  a  bladder,  we  can  readily 
feel  its  refifiance ;  and  though  the  hurricane  may  want 
colour ,  we  often  fatally  experience  that  it  does  not  want 
force.  So  far  the  flighted:  experience  reaches ;  but  by 
carrying  experiment  a  little  farther,  we  learn  that  the  air 
alfo  is  heavy. 

A  glafs  veflel  being  emptied  of  Its  air  and  accurately 

weighed,  has  been  found  lighter  than  when  it  was 

weighed  with  the  air  in  it.  Upon  computing  the  fupe- 

rlor  weight  of  the  full  veflel,  a  cubic  foot  of  air  is  found 

to  weigh  rather  more  than  an  ounce . 

Again,  if  the  air  be  exhaufted,  out  of  any  veflel,  and 

this  veflel  be  fet  with  the  mouth  downwards  in  water, 

■*,  * 

the  water  will  rife  up  into  the  empty  fpace,  and  fill  the  ’ 

.VjSfc: .v 

inverted  glafs;  the  external  air  will  ir&Hhis  cafe  prefs  * 
upon  the  water  furrounding  the  glafs,  and  force  it  up 
into  the  vacuum  ;  and  juft  as  the  beam  of  a  balance  rlfes , 
the  other  extremity  having  a  weight  on  it,  fo  will  the 

B  .  *  .  water 


i 


2 


water  rife  in  the  glafs,  and  continue  to  rife  (if  the  empty 
glafs  were  tall  enough)  32  feet,  and  no  higher 


Pipes  have  been  made  purpofely  above  32  feet  high 


in  which,  upon  being  exhaufted,  the  water  has  always 


rifen  to  the  height  of  32  feet  :  there  it  has  conftantly 

reftcd ,  and  never  afc ended  higher  f. 


From  this  fa<£b  we  learn  therefore  the  exact  weight 
of  the  air ,  which  preffing  up  the  water  32  feet,  is  equal 
to  a  column  of  water  of  that  height,  as  it  is  juft  able  to 
raife  fuch  a  column,  and  no  more. 

In  other  words ,  the  furface  of  the  earth  is  every  where 
furrounded  with  a  weight  of  air,  which  is  equivalent  to  a 
flood  of  water  32  feet  deep,  or  to  a  covering  of  29  inches 
and  an  half  of  quickfiiver,  which  is  known,  though 
occupying  lefs  fpace,  to  be  juft  as  heavy  as  the  former  J. 

Thus  we  fee  that  the  air  at  the  furface  of  the  earth  is 
juft  as  heavy  as  32  feet  of  water,  or  29  inches  and  an  half 
\pf  quickfiiver ;  and  it  is  ealily  found  that  to  raife  water 
32  feet,  will  require  a  weight  of  15  pounds  upon  every 
\fqmrejnch. 


'  **  It  is  <p  this  principle  that  pumps  raife  water. 

'  *]'  Pumps,  therefore,  raife  water  no  higher  than  32  feet, 

X  Barometers  which  determine  the  weight  of  air  are  conftru&ed  on  this 
principle.  ...  •  „  •  ’• 

'■Th'f  * 
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Now 


Now  if  we  are  fond  of  computations,  we  have  only 
to  calculate  how  many  fquare  inches  are  in  the  furface  of 

•  i 

an  ordinary  human  body,  and  allowing  every  inch  to 
fuftain  \§  pounds,  we  may  amaze  ourfelves  at  the  weight 
of  air  we  fuftain. 

It  has  been  computed  that  our  ordinary  load ,  though 
from  its  equal  preffure  we  are  not  fenfible  of  it,  amounts 
to  within  a  little  of  20,000  pounds :  this  is  wonderful ! 
but  it  is  not  by  wondering  we  acquire  wifdom. 

Notwithftanding  this  be  our  ordinary  load,  there  are 
at  different  times ,  as  the  barometer  fhewsf,  fome  vari¬ 
ation. 

The  air  is  not  equally  heavy  at  all  feafons ;  but  fome- 
times  it  is  lighter ,  and  fometimes  more  heavy.  This, 
therefore,  makes  a  very  great  difference  in  the  weight  * 

we  fuftain  ;  and  we  are  actually  known,  by  compu-  •„ 
tation,  to  carry  at  one  time  4000  pounds  of  air  more- 
than  at  another, 

>»  v 

-  1  .  • 

*f-  When  the  barometer  rifes,  a  greater  weight  of  air  preffes  up  the  fner- 
cury  in  the  tube,  and  the  clouds  ufually  afeend  ;  when  the,  bferometer  Jinks,., 

*  a.-  f  ■  .V  * 

•  •  •  '  NVi 

the  weight  of  incumbent  air  being  lels,  the  clouds  gravitate  below.  Hen^ej" 
the  'variations  of  the  barometer  denote  the  changes  of  the  weather.  The.  effects 
of  a  mo'iji  or  dry  air,  and  the  viciffitudes  of  cold  and  hot  winds  on  the  animal 

K  f  r 

body,  will  be  confidered  afterwards. 


Again,  as  in  the  fea,  a  man  at  the  depth  of  20  feet, 
fuftains  a  greater  weight  of  water  than  a  man  at  the 
v  depth  of  but  10  feet;  fo  will  a  man  at  the  bottom  of  a 
deep  valley  have  a  greater  weight  of  air  over  him,  than  a 
man  at  the  top  of  a  very  high  mountain 

Our  confdtutions  feem  alfo  to  correfpond  with  thefe 
changes ;  they  are  braced,  ftrong,  and  vigorous,  with  a 
large  body  of  air  upon  them  ; — they  are  languid,  relaxed, 
and  feeble,  when  the  air  is  light ,  and  refufes  to  give  our 
fibres  their  proper  tone. 


*  The  art  of  taking  the  heights  of  mountains  by  the  barometer  deter¬ 
mines  this  curious  point.  As  the  air  grows  lighter  the  higher  we  afcend,  the 
fluid  in  the  tube  will  fink  alfo  in  due  proportion.  It  is  found  to  fall  at  the 
rate  of  the  tenth  part  of  an,  inch  for  every  90  feet;  fo  that  in  going  up  a 
mountain,  if  the  quickfilver  has  fallen  an  inch ,  I  conclude  I  am  got  up  an  af, 
cent  of  near  900  feet.  Goldsmith. 


SECT, 


THE  CHEMICAL  PROPERTIES  OF  AIR. 


Fortunately  for  my  readers,  the  chemical  know¬ 
ledge  neceflary  firft  to  be  learnt  in  order  clearly  to  under- 
ftand  the  influence  of  the  air  on  the  blood,  and 
thence  on  the  animal  economy,  comprifes  the 
mofl  beautiful  difeoveries  in  that  fcience  ;  difeoveries  that 
have  done  honour  to  this  age,  and  have  immortalized 
the  names  of  Priestley,  Lavoisier,  Foijrcroy,  and 
Ca  V  END  I SPI. 

The  Honourable  Mr.  Boyle  has  confidered  our  at¬ 
mosphere  as  one  large  chemical  vejjel ,  in  which  an  in¬ 
finite  number  of  various  operations  are  conllantly  per¬ 
forming.  In  it  all  the  bodies  of  the  earth  are  continu¬ 
ally  fending  up  a  part  of  their  fubflance,  by  evaporation, 
to  mix  in  this  great  alembic ,  and  to  float  a  while  in  com¬ 
mon.  Here  minerals  from  their  lowefl:  depths  afeend  in 
noxious  vapours  to  make  a  part  of  the  general  mafs ; 
feas,  rivers,  and  fubterraneous  fprings,  furnifh  their  co¬ 
pious  fupplies ;  plants  receive  and  return  their  fhare ; 
and  animals  that  by  living  upon  confume  this  general 
Lore,  are  found  to  give  it  back  in  vafl:  quantities  when 
they  die. 
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The  air,  therefore,  which  every  where  prefles  on 
us,  and  upon  which  we  fubfift,  bears  very  little  refem- 
blance  to  that  pure ,  Jimple ,  elementary  body  formerly  ima¬ 
gined;  and  which  is  rather  a  fubftance  that  can  be  con¬ 
ceived,  than  experienced  \to  exilt. 

Modern  chemistry,  however,  has  made  great  ad¬ 
vances  in  this  curious  research,  and  it  will  foon  appear 
that  the  composition  of  atmofpherical  air  has  been  more 
rigor oujly  determined. 

Chemiftry  affords  two  general  methods  of  ascertaining 
the  constituent  principles  of  bodies,  the  method  of  ana¬ 
lysis*,  and  that  of  synthesis  f. 

When,  for  inftance,  by  combining  water  with  alko- 
holy  we  form  the  fpecies  of  liquor  called  brandy,  we 
certainly  have  a  right  to  conclude  (by  this  fynthefis) 
that  brandy  is  compofed  of  alkohol  and  water. 

And  when  by  diftillation  of  brandy,  we  obtain  Se¬ 
parate,  water ,  and  alkohol  (by  this  analyfis),  our  evidence 
of  the  conflituent  principles  of  brandy  is  then  ren- 
ueied  complete;  and  in  general  it  ought  to  be  confidered 
as  a  principle  in  chemical  fcience,  never  to  reft  Satisfied 
without  both  thefe  fpecies  of  proofs. 

*  From  the  Greek  word  avaXu^.  The  feparation  of  any  compound  into 
its  federal  parts. 

f  From  the  Greek  word  cvvQsc ng.  The  putting  together  the /hW  parts 
of  a  compound  body,  . 
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THE  MODERN  ANALYSIS 
O  F 

ATMOSPHERIC  AIR; 

Or  its  Separation  into  f  The  one  fupporting  Life  and  Flame, 
2 Elastic  Fluids,  \  The  other  adverfe  to  both , 

«  / 

.  i  r  .  •  •  i 

Lavoisier’s  experiment. 

T His  illuftrious  chemift  having  placed  a  certain  quan¬ 
tity  of  mercury  in  a  retort ,  adapted  to  a  bell  glafs , 
which  enclofed  loo  cubical  inches  of  common  air,  he 
kept  up  in  his  furnace  a  conftant  fire,  of  fuch  force,  as 
to  keep  the  quicksilver  almofi:  always  at  its  boiling 
point. 

On  the  fecond  day  fmall  red  particles  began  to 
appear  on  the  furface  of  the  mercury,  which  gradu¬ 
ally  increafed  in  fize  and  number  for  4  or  5  days. 

Convinced  that  the  calcination  of  the  mercury  after 
that  time  did  not  go  on,  he  extinguifhed  the  fire  ;  and 
when  the  veflel  was  cool,  he  found  in  his  bell-glafs,  in- 
ftead  of  100  cubical  inches  of  air ,  only  86,  and  therefore 
A  loss  of  14  cubical  inches  of  air. 

Now, 
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Now,  14  cubical  Inches  of  air  weighs  7  grains ,  and 
the  red  particles,  or  calx  of  mercury,  being 
carefully  collected,  thefe  had  an  increafe  of  weight  of  7 
grains ,  the  exact:  weight  of  air  which  feemed  lost  *. 

The  86  cubical  Inches  of  air  remaining  in  the  glafs 
after  this  calcination  was  ended  being  examined,  it  was 
found  to  polfefs  these  properties. 

An  animal  being  put  into  it  was  fujfocated  in  a  few 
minutes, — and  when  a  taper  was  plunged  into  it,  it  was 
extlngulfhed ,  as  if  it  had  been  immerfed  in  water  f. 

This  gas,  or  air,  has  been  called  phloglfllcated  air, 
mn-rcfpirable  air ,  noxious  or  mephitic  air ,  Impure  air ;  but 
the  French  chemifls  have  preferred  the  term  azotic 
gas  ( lethal  air)  from  the  Greek  words  privative  ;  and 
£*%  life,  1 

*  The  conclufion  is  obvious,  and  in  the  next  experiment,  we  (hall  find, 
that  the  14  cubical  inches  of  air,  which  was  abf orbed  by  the  mercury,  and 
converted  it  to  a  calx,  was  the  vital  or  referable  part  of  air. 

f  Not  from  any  peculiar  properties,  but  becaufe  the  vital  or  referable 
part  was  abftra&ed  from  it. 


Lavoisier’s 
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Lavoisier’s  second  experiment. 

Having  taken  90  grains  of  the  calx  of  mercury*, 
the  produdt  of  the  laft  procefs,  Lavoisier  put  it  into  a 
glafs  retort  fitted  to  a  proper  apparatus  for  receiving 
aerial  produdts. 

Having  applied  a  much  Jironger  heat  than  in  the  laft 
experiment,  he  obferved  that  at  firft,  in  proportion  as  the 
calx  of  mercury  became  heated,  the  intenfity  of  its 
colour  augmented ;  but  foon  after,  the  calx  began  gra- 

m  __  -  .  "**•  \ 

dually  to  decreafe  in  bulk,  and  in  a  few  minutes  its  red 
colour  altogether  difappeared ,  and  the  calx  was  converted 
into  running  mercury,  and  14  cubical  inches  of  an 
aerial  fluid  paffed  over  into  the  recipient. 

Now  thefe  14  cubical  inches  of  air  weighed  7  grains  t 
the  exatd  weight  of  the  air  confumed  by  the  calcination 
of  the  mercury  in  the  firft  experiment  f;  and  the  calx 
of  mercury  reduced  I  to  a  metallic  ftate  being  exa- 

*  Corrofive  fublimate. 

4  Had  the  ioo  cubical  inches  of  atmofpheric  air  contained  a  larger  fhare 
of  oxygen  or  •vital  air ,  more  MERCURY  would  have  been  calcitud.  For  calcina¬ 
tion,  as  this  experiment  fhews,  is  nothing  more  than  the  combination  of  rt- 
Jpirable  air  with  any  metallic  body. 

+  From  the  Latin  word  reDuco,  to  bring  bach  Reduction  is  the 
bunging  back  a  metal  converted  to  a  calx  to  its  prifline  Jlate . 

c 


mined, 


IO 


mined,  had  lofl  in  weight  7  grains,  the  exatrt  weight 
of  the  air  obtained.  This  air  poffefled  thefe  pecu¬ 
liar  properties. 

An  animal ,  being  placed  in  it,  became  remarkably 
lively,  a  taper  burnt  in  it  with  a  dazsding  fplendour ; 
and  charcoal ,  inftead  of  confuming  quietly  away,  as  it 
does  in  common  air,  burnt  with  a  flame,  attended  with 
a  decrepitating  noife,  and  threw  out  fuch  a  brilliant  light 
that  the  eyes  could  hardly  endure  it. 

This  fpecies  of  aiu  wras  difcovered  almoft  at  the  fame 
time  by  Dr.  Priestley,  Mr.  Scpieele,  and  La.voi- 
sier.  Dr.  Priestley  *  gave  it  the  name  of  Dcphlo - 
giflicated  or  Pure  Air ;  Mr.  Scheele  called  it  Empyreal 
Air ;  and  Lavoisier  firft  named  it  Highly  refpir  able  Air, 
or  Vital  Air ;  and  afterwards,  as  it  forms  acids,  by  com- 

*  Dr.  Priestley  is,  however,  believed  to  have  been  th  t  frg  who  dif- 
covered  this  •; wonderful  aerial  gas ,  but  undoubtedly  Lavoisier  was  the  firjl 
who  proved,  by  djreft  and  exadt  experiments,  that  the  weight  which  metals 
gain  by  calcination  correfponds  with  that  of  the  air  which  they  abforb  ;  he  was 
Xktjhjl  who  publifhed  that  the  atmofphere  confifts  of  tovo  dig  in  cl  fluids,  the 
one  fit  for  the  purpofes  of  refpiration  and  combuftion,  which  he  therefore  called 
vital,  or  pure  AIR  ;  the  Other  unfit  for  either  purpofe,  and  thence  called 
TOUL,  or  MEPHITIC  air;  h  t  frjl  proved  that  pure  vital  air  con¬ 
tained  more  fire,  or  caloric,  than  any  other  air  ;  and  that  during  com¬ 
buftion,  as  this  air,  or  rather  its  ha/e,  was  uniting  to  the  fubftance,  and  add¬ 
ing  its  weight  to  the  burning  body,  it  gave  out  this  fire  in  the  form  of 
HEAT  and  L I G  H  T .  Kirovan. 
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bining  with  certain  bodies,  the  French  chemifls  adopted 
the  term  Oxygen  Gas  (Acid-making  Air),  from  the 
Greek  words  four ;  and  yeivopuh,  to  beget*, 

*  If  fulphur  or  charcoal  be  burnt  in  oxygen  or  ' vital  air ,  in  a  clofe  veffel, 
and  the  fumes  be  condenfed  in  water,  this  nvater  will  acquire  an  acid  taste, 
and  be  increafed  in  no  eight  exaftly  corresponding  to  the  * weights  of  fulpliur  or 
charcoal  confumed,  and  that  of  the  oxygen  air  dell  roved.  Sulphur  united  thus 
with  oxygen ,  the  fumes  being  colle&ed  in  water,  will  form  vitriolic 
acid  ;  and  charcoal  combined  with  oxygen,  and  diffufed  in  water,  will  form 
s  e ltz  ar,  or  the  aeria  l  acid  water.  The  calces  of  metals  the  French 
ehemifts  call  oxyds,  which  fignifies  a  body  impregnated  with  a  certain  quan¬ 
tity  of  oxygen,  but  not  fujficient  to  render  it  perceptibly  acid 
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the  Synthesis. 


Lavoisier  then  repeated  the  fame  experiments  as  be¬ 
fore  related,  and  re-combined  the  2  elastic  fluids, 
which  he  had  feparately  obtained  in  the  two  experiments 
of  calcination  and  reduction ,  viz.  the  84  cubical  inches  of 
the  azotic  air,  and  the  14  cubical  inches  of  the  oxy¬ 
gen  air,  and  he  produced  from  this  combination  an 
elastic  fluid  precijely  Jimilar  in  all  its  properties  to  at¬ 
mospheric  air,  contributing  in  the  fame  way  to  a  re¬ 
petition  of  the  fame  experiments,  and  pofTeffing  the  fame 
power  of  fupporting  animal  life  and  combuftion. 


The  philofopher  can  have  no  remaining  doubt  as  to 
the  compaction  of  atmospheric  air  :  but  the  circum- 
ftances  of  thefe  experiments  might  appear  to  him  more 
correff,  though  probably  at  the  time  lejs  clear  to  others, 
were  it  faid,  that  mercury,  at  a  certain  temperature, 
overcoming  the  affinities  *  of  caloric  f  and  azotic  air  for 

OXYGEN, 

*  ' 

If  you  take  a  bullet  and  divide  it  ■with  a  knife  into  t'lvo  parts ,  provided 
thefe  be  fmooth  and  rubbed  together,  they  will  ftrongly  unite  and  form  one 
‘whole.  This  is  from  a  law  imprefled  on  matter  called  the  attraBion  of  cohe- 
/ion,  But  fhould  a  particle  of  fand,  or  any  roughnefs  exift,  the  particles  being 

divorced 


f  Fire,  or  the  matter  of  heat. 
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oxygen,  attra&s  and  fixes  within  itfelf  oxygen  (the 
bafe  of  oxygen  air,  for  oxygen  air  is  oxygen  combined 
with  a  certain  quantity  of  caloric  :) — hence  its  increafe  of 
weighty  and  its  conversion  into  an  oxyd  or  calx ,  and  hence 
the  azotic,  or  lethal,  air  left  us  in  the  bell-glafs. — 
That,  the  temperature  being  increafed  f,  the  affinity  of 

divorced  from  each  other,  beyond  the  fphere  of  mutual  attraction,  they  are  no 
longer  actuated  by  this  law. —  The  attraction  of  cohefon  in  mercury ,  at  the  com¬ 
mon  temperature,  hinders  the  admifiion  of  oxygen,  for  which  it  has  an  elective 
attraction  or  affinity.  But  when  expofed  to  a  ftrong  heat,  the  caloric  expands 
this  fluid  ;  that  is,  infinuates  itfelf  through  the  body,  and  feparates  its  particles 
(thermometers  depend  on  this  expanftve  power  of  fire),  and,  like  the  pieces  of 
the  bullet  where  fand  interpofed,  the  divided  particles  are  no  longer  fubjeCt  to 
the  law  of  cohefon ;  then  it  is  they  obey  the  law  of  attraction,  and  each  atom  of 
mercury  attracts  to  itfelf  a  particle  of  oxygen,  juft  as  a  loadftone  would 
draw  to  itfelf  a  particle  of  iron. — The  loadftone  only  attracts  iron.  This  re- 
prefents  the  term  affinity  in  chemiftry.  The  mercury  did  not  attradl  the  azot, 
becaufe  chemifts  would  fay  it  had  no  affinity  for  it. 

*  An  experimentalift  would  illuftrate  this  by  placing  a  needle  between  two 
magnets  of  different  powers.  This  would  reprefent  oxygen  between  the  two 
attractions  of  the  caloric  and  azotic  air.  As  we  may  fuppofe  a  loadflo?ie  to  have 
an  attraction  for  the  needle  fuperior  to  the  two  magnets,  fo  would  it  draw 
The  needle  to  itfelf  from  thefe,  juft  as  the  mercury  draws  away  from  tire 
azotic  air  ana  caloric,  the  oxygen. 

•f*  This  is  a  curious  faCt ;  the  temperature  being  increafed,  the  caloric 
alone  overcomes  the  elective  attraction  of  mercury  for  oxygen ,  and  depriving  it 
of  that  principle,  the  attraction  of  cohefon  takes  place  with  the  particles  of  mer¬ 
cury,  and  we  obtain  then  running  mercury  and  oxygen  gas.  To  have 
recourfe  to  the  note  on  page  12,  the  oxygen  and  mercury  being  feparated  be¬ 
yond  their  fphere  of  attraction,  the  caloric  attraCts  to  itfelf  the  oxygen,  juft  as 
cither  of  the  magnets  (in  the  preceding  note)  would  again  attraCl  to  itfelf  the 
needle,  were  it  placed  within  its  fphere  of  attraction ,  but  beyond  that  of  the 
loadftone , 
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tlie  caloric  for  oxygen  becoming  now  fuperior  to  the  at¬ 
traction  of  the  me  rcury,  the  oxygen  is  withdrawn  from 
the  ox  YD  OF  MERCURY  by  the  fuperior  attraction  of  the 
caloric ; — hence  its  decreafe  in  weight,  and  its  restoration  to 
fluidity  and fplendour ,  and  hence  the  produce  of  oxygen, 
or  VITAL,  AIR,  clearly  difplaying  to  us  this  important 
truth, 

44  That  ATMOSPHERIC  AIR  IS  ACTUALLY  A 
44  COMPOUND  OF  TWO  HEAVY  SUBSTANCES,  AZQT  * 
44  AND  OXYGEN  ;  WHICH  BODIES,  WHEN  COMBINED 
44  WITH  CALORIC,  OR  THE  MATTER  OF  HEAT,  BE- 
44  COME  AERIFORM,  AND  ARE  THEN  AZOTIC  AND 
44  OXYGEN  AIRS.” 

Although  thefe  experiments  furnifh  us  with  a  very 
fimple  means  of  obtaining,  feparate  from  each  other,  the 
two  elaflic  fluids  which  compofe  our  atmofphere,  yet  do 

*  That  azot  is  a  folid fubjlance  as  well  as  oxygen,  can  be  eafily  proved  by 
experiment.  That  the  application  of  heat  fhould  render  oxygen ,  and  axot,  gaj'e- 
ous  is  not  wonderful,  fince  we  often  obferve  ice  by  the  admixture  of  caloric  ren¬ 
dered  a fluid,  and  heated  to  212,  converted  into  an  aeriform  and  tranfparent  gas. 
The  hardefi:  fubltance  in  the  world,  the  diamond,  may  be  volatilized  in  the 
fame  way.  Mon.  D’Arcet  took  a  fphere  of  porcelain  china,  and  after  cutting 
it  into  halves,  confined  a  diamond  in  the  middle ;  he  then  joined  the  two 
feftions  It rongly  together.  Putting  thefe  balls  into  a  furnace,  he  afterwards 
unferewed  them,  and  found  the  diamonds  evaporated,  and  the  place  which  they 

occupied  empty,  though  he  could  perceive  no  chink  or  fradlure  any  where  over 
the  furface  of  the  ball ! 


they 
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they  not  give  us  an. exact  idea  of  the  -proportion  in  which. 
thefe  two  enter  its  compaction  *.  For  the  attraction  of 
the  MERCURY  for  OXYGEN  is  not  fufficiently  ftrong  to 
overcome  all  the  circumitances  which  oppofe  this  union, 
fuch  as  the  mutual  adhefion  of  the  oxygen  and  azotic  airsy 
and  the  ftrong  affinity  which  unites  oxygen  to  caloric ,  in 
conference  of  thefe,  though  the  oxygen  is  torn  by  the 
mercury  from  its  union  with  the  azotic  air1  and  the 
caloric ,  yet  towards  the  end,  when  the  azotic  air  is  more 
abundant,  there  will  flill  remain  fome  portion  of  the 
oxygenous  principle ,  combined  with  the  azotic  air ,  which 
the  mercury  could  not  feparate. 


*  In  our  climate  the  proportion  generally  is  4  of  azotic  air  to  1  of  oxygen 
Air,  as  will  be  hereafter  proved. 
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I  hat  oxygen  gas,  is  compofed  of 


OXYGEN, 
HEAT, 

L  &  LIGHT, 


will  be  evident  from  the  following  very  elegant  experi¬ 
ment  made  by  Dr.  Ingenhoust. 

A  fine  iron  wire ,  twilled  into  a  fpiral  *,  being  heated 
at  its  extremity  red  hot,  and  thruft  into  a  jar  containing 
only  oxygen  air ,  it  infhntly  took  fire,  and  burnt  away 
rapidly f,  exhibiting  a  bright  light  fimilar  to  that  of  Chi- 
nefe  fire-works,  and  throwing  out  brilliant  fparks,  which 
fell  to  the  bottom  in  the  form  of  round  globules  J. 

At  the  beginning  of  the  combultion  there  is  a  flight 
augmentation  in  the  volume  of  the  air  in  the  bell-glafs, 
from  the  dilatation  caufed  by  the  heat ;  but  prefently 


*  This  was  done  to  render  the  experiment  more  flriking. 

’f  This  experiment  (hews  that  azotic  air  retards  the  union  of  oxygen  with 
bodies  attra£ling  it,  and  in  fome  cafes  altogether  prevents  it. 

+  Thefe  were  found  floating  on  the  mercury,  and  are  natural  Martial 

/Etniops.  How  much  flower  is  the  calcination  or  ru/ling  of  iron  in  other  cir  * 
cumftances ! 

^  after 
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after  a  rapid  diminution  takes  place,  and  the  mercury  rifes 
in  the  glafs ,  infomuch  that  when  the  quantity  of  iron  is 
fufficient ,  and  the  AIR  operated  on  is  very  pure,  aim  oft  the 
whole  air  employed  is  abforbed* , — or  fhould  the  quantity 
of  iron  be  inefficient,  the  remaining  air  unabforbed 
will  be  found  perfectly  PUREf. 

The  theory  of  this  experiment  is  the  fame  as  the  lafb 
At  a  certain  temperature  iron  has  a  ftronger  affinity  for 
the  oxygen,  than  caloric  and  light  have.  It  there* 
fore  attra£ls  to  itfelf  the  oxygen,  and  caloric  and 
light  becoming  difen'gaged  J,  are  rendered  aftive  and 
evident  to  the  fenfes. 

Previous 

*  That  is,  if  ioo  grains  of  iron  be  confumed  in  70  cubic  inches  oi oxy¬ 
gen  air ,  the  whole  volume  of  air  will  difappear;  and  as  70  cubic  inches  of 
oxygen  air  weigh  35  grains*  che  100  grains  of  iron  will  weigh,  in  its  Rate  of 
sxyd  or  calx,  135  grains. 

f  As  the  pure  or  oxygen  air  is  found  unaltered,  the  mephitic  air  left  us  in 
the  calcination  of  the  mercury  could  arife  only  from  the  abfr action  of  the  oxygen 
air.  Vide  Experiment  the  Firft,  p.  8.  Note  *. 

f  As  the  calcination  of  the  mercury,  in  the  firft  experiment,  lafted  fevera! 
days,  the  dif engagement  of  caloric  and  licht  was  extremely  fmall  for 
each  particular  moment  of  time,  and  therefore  not  perceptible  to  the  fight. 
The  heat,  alfo,  of  the  furnace  was  confounded  with  it,  which  made  it  necef- 
lary  to  relate  the  experiment  above,  where  the  combujlion  of  the  metal  was 
more  rapid,  or  rather  the  decompoftion  of  the  oxygen  gas. 

When  we  are  failing  on  the  water  in  a  ftill  day,  dijiant  objects  appear  to  meet 
us,  but  our  reaforr  corre£ts*the  delufion.  When  we  behold  the  fun,  moving 
trom  eaft  to  weft,  philofophy  again  aftumes  its  empire,  and  we  are  convinced 

E*  it 


Previous  to  our  entering  upon  the  fubjedl  of  the  efiedls 
of  air  on  the  animal  economy,  it  will  be  neceflary  to 
fhew,  alfo,  that  water,  though  it  be  the  folvent  of  a 
vail;  variety  of  bodies,  is  neither  that  compound  or  Jimplt 
element  formerly  fuppofed,  but  made  up  of  two  very 
distinct  and  DIFFERENT  principles. 

The  new  and  beautiful  doctrine  of  the  French  che- 
milts,  refpedting  the  compofition  of  air,  the  nature  of 
combuftion,  calcination,  See.  was  daily  gaining  ground, 
and  obtaining  the  applaufe  of  every  one,  when  an  expe¬ 
riment  performed  by  Dr.  Priestley  made  it  for  a  while 
totter  on  its  bails. 

In  the  middle  of  a  long  glafs  tube  this  excellent  expe- 
rimentaliit  put  fome  calcined  lead,  and  affixed  to 
the  extremities  bladders  which  were  filled  with  inflam- 

it  is Jlationary.  If  we  take  a  prism,  it  difplays  to  us  a  variety  of  colours; 
our  reafon  tells  us  here  alfo,  that  thej'e  colours  arife  from  the'  rays  of  light, 
and  are  not  in  the  prism, — fo  of  the  combuftion  of  bodies,  the  caloric  and 
light  are  not  from  the  wax  of  our  candles,  but  from  the  oxygen  air, 
which,  as  we  have  feen  in  this  experiment,  becomes,  under  certain  circum- 
ftances,  decotnpofed.  Vide  alfo  the  latter  part  of  note  t,  page  24, 
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mable  air*.  Having  applied  a  ldrong  heat  to  the 

♦ 

middle  of  this  tube,  he  next  fqueezed  the  bladders,  and 
forced  the  inflammable  air  along  the  tube. 

The  inflammable  air  foon  difappeared:  no  oxy¬ 
gen  gas  was  evolved:  but  the  red  lead  quickly  re¬ 
affirmed  its  original  metallic  fplendour. 

A  queftion  then  arofe,  whence  this  property  in  in¬ 
flammable  air  which  the  antiphlogistians  would 
aferibe  to  the  evolution  of  oxygen  gas. 

The  favourers  of  the  new  system  were  not  able  to 
deny  the  fa£h;  and  as  the  inflammable  air,  which 
was  now  called  phlogiston,  had  in  this  experiment 
difappeared ,  they  found  fome  difficulty  to  perfuade  the  fup- 
porters  of  the  old  doctrine  that  the  revival  of  the  metal 
could  not  be  from  the  abforption  of  the  inflammable 
air,  as  the  red  lead  had  loft  a  good  deal  of  its  weighty 

*  This  air  Dr.  Priestley  obtained  from  diluted  vitriolic  acid  poured  on 
iron.  Iron  was  therefore  faid  to  contain  a  great  quantity  of  this  air.  But  the 
fail  will  foon  appear  that  the  air  arofe  from  the  decompofition  of  the  ‘water 
mixed  with  the  vitriolic  acid.  Inflammable  or  hydrogen  air,  being 
15  times  lighter  than  common  air,  it  is  employed  for  balloons. 

Inflammable  air  quickly  deftroys  life,  whereas  oxygen  gas  appears  to 
be  the  very  principle  of  life.  It  is  confiderably  lighter  than  either  oxygen  or 
common  air.  It  explodes  when  it  comes  into  contact  with  common  air,  but  more 
efpecially  with  oxygen  air,  provided  any  body  in  actual  inflammation  be 
prefent. 
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and  the  effeft  of  an  addition  of  matter  (if  inflammable  air 
be  matter)  could  be  no  other  than  to  give  it  an  increafe 
of  weight . 

Fortunately  for  chemiftry  the  Honourable  Mr.  Ca¬ 
vendish,  by  palling  an  electricthock  through  oxygen  air 
blended  with  inflammable  airf ,  produced  water.  "The 
reduction  of  the  red  lead  in  Dr.  Priestley’s  experi¬ 
ment  was  then  no  longer  a  matter  of  furprife.  At  a  cer¬ 
tain  temperature  the  inflammable  air  overcoming  the 
attraction  of  the  lead  for  oxygen  divorced  it  of  that  prin¬ 
ciple,  and  uniting  with  it  formed  water. 

But  that  no  doubt  may  be  entertained  on  this  head, 
I  mult  beg  leave  to  relate  an  experiment  which  was 
performed  by  Meusnier  before  a  large  alTembly  of  the 
Academy  of  Sciences  at  Paris. 

■f-  S  q  grains,  by  weight,  of  oxygen  air ,  and  I  c  grains  of  inflammable  or 
hydrogen  air ,  produced  here  precifely  10c  grains  of  water.  In  this  expeii- 
ment  caloric  is  di {engaged,  and  the  85  parts  of  oxygen  and  15  of  hydrogen 
unite,  which,  being  naturally  folid fubjlances  of  ihemfehes ,  become,  if  nearly  all 
£h  tcaloric  be  ex  trailed  from  them,  ice  ;  if  lcfs,  water. 
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WATER; 

Hydrogen,  and 
Oxygen. 

meusnier’s  famous  experiment. 

He  took  a  gun-barPvEL,  into  which  he  put  fomc 
thick  pieces  of  iron -wire  flattened  by  the  hammer. 
He  weighed  the  whole  with  a  fcrupulous  exa£tnefs.  He 
then  luted  the  gun-barrel  to  fecure  it  from  the  imme¬ 
diate  contact  of  the  fire.  It  was  then  placed  in  a  fur¬ 
nace  ,  but  fo  inclined  that  water  would  readily  glide  down 
it.  He  adapted  to  the  upper  extremity  a funnel  contain¬ 
ing  water,  frum  which  it  could  not  efcape  into  the  gun- 
barrel  but  drop  by  drop.  This  funnel  was  clofed  at  the  top 
to  avoid  any  the  leafl  evaporation  of  the  water.  At  the 
lower  extremity  veffels  were  adapted  to  receive  any  aerial 
produ£t.  To  ufe  every  precaution  thefe  were  exhaulled 
of  their  air. 


Or  its  feparation  into  its 
2  CONSTITUENT  PARTS, 
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The  gun-barrel  was  now  made  red  hot,  and  the  wa¬ 
ter  from  the  funnel  pafled  into  it  drop  by  drop. 

An  aftonifhing  quantity  of  inflammable  air*  was 
quickly  obtained. 

Having  removed  the  luting,  the  gun-barrel  with  its 
contents  weighed  confiderably  heavier  than  before ;  and 
the  acquired  weight  of  the  gun-barrel  being  added  to 
the  weight  of  the  inflammable  air  thus  produced,  was 
precifely  the  weight  of  the  water  expended  in  the  pro- 
cefs:  and  the  iron-wire  found  in  the  barrel  (the  pro- 
cefs  being  over)  refembled  in  every  refpedt  iron  that  has 
been  confumed  in  oxygen  air ,  that  is,  it  was  become  an 
OXYD  f  OF  IRON, 


Before  we  enter  upon  the  main  objedt  of  this  work, 

it  will  be  neceflary  alfo  to  give  the  analylis  of  fixed 

air. 


*  This  inflammable  air  was  generated  from  the  hydrogen  of  the 
xvater,  which  united  with  the  caloric  of  the  furnace  in  its  p adage  through  the 
aauei.  Inflammable  air  the  French  chemifts  call  hydrogen  gas, 
from  the  Greek  words  uStog  water,  and  yeivoixeti  to  beget. 

t  A  calx,  which  accounts  for  the  oxygent  the  other  conftitueut principle 

®f  WATER. 
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CARBONIC  ACID  AIR,  OR  FIXED  AIR; 

Or  its  Separation  into  its 

2  CONSTITUENT  PARTS, 

Mr,  Tenant,  of  Emanuel  College,  Cambridge, 
having  procured  a  glafs  tube  hermetically  fealed  at  one 
end,  luted  it  over  with  clay  and  fand  to  prevent  the  hid¬ 
den  adfion  of  the  fire.  He  then  introduced  into  it  fome 
phosphorus  and  powdered  marble*,  and  having  clofed 
the  open  extremity,  he  applied  to  the  tube  a  quick  heat, 
and  the  refult  was,  when  cold, 

1.  Phosphoric  ACiDf  combined  with  calcareous 
earth. 

2.  Phosphorus  combined  with  the  fame  earth.  And 

3.  A  black  substance,  which  differed  in  nothing 
from  charcoal  made  from  vegetables. 

*  If  vitriolic  acid  be  poured  on  marble ,  fixed  air  is  given  out  in  great 
abundance.  Mr.  Tenant  therefore  affumes  this  data,  that  marble  contains  fix¬ 
ed  air.  As  the  refidue  is  vitriolic  acid  and  calcareous  earth,  marble 
is  known  alfo  to  contain  calcareous  earth. 

f  Phofphorus  and  oxygen.  The  anfwer  to  this  natural  queftion,  Whence 
this  oxygen  ?  is  clearly  demonilrated  over  leaf. 

8  If 


Charcoal,  and 
O  xygen  Air. 


If  vitriolic  acid  *  be  poured  on  marble,  this 
ACID  pofleffing  a  fuperior  power  of  combination  or  at¬ 
traction  for  the  calcareous  earth  of  the  marble,  than  the 
carbonic  acid  f  has,  it  unites  with  the  calcareous  earth , 
and  the  carbonic  acid ,  becoming  difengaged,  attra&s  to  it- 
felf  caloric  and  efcapes  in  the  form  of  gas  ||. 

^  oxygen,  combined  with 

Marble  is  therefore  a  charcoal,  or  the  carbonic 

compound  of  3  bodies ,1  acid ;  and 

(.calcareous  earth. 

The  theory  of  this  experiment  will  be  now  eafily  under- 
Hood. 

At  a  certain  temperature  phosphorus  (which  is  a 
fimple  body)  overcoming  the  attraction  of  the  charcoal 
for  oxygen,  deprives  the  carbonic  acid  of  its  oxygen, 
and  becomes,  in  confequence, 

1.  Phosphoric  acid  §,  which  unites  with  the  cal¬ 
careous  earth . 

^  Sulphur  and  oxygen, 

t  Charcoal  and  oxygen.  Fixed  air  is  charcoal ,  oxygen,  and  caloric. 

+  The  caloric  proceeds  in  part  from  the  •vitriolic  acid ;  which  acid,  if 
poured  on  water,  will  a  1  moll  make  it  boiling  hot,  to  the  no  fmall  aftonifhment 
of  perfons  unacquainted  with  chemical  operations.  Since  two  cold  bodies,  coming 
into  contact  with  each  other,  give  out  heat,  caloric,  we  fee,  may  be  in  a 
dormant  or  neutralized Jlate. 

||  \  iz.  Carbonic  acid  gas,  or  fixed  air;  which  is  charcoal  (carbon), 
oxygen,  and  a  ceitain  quantity  of  caloric .  Vide  p.  23,  Note 

§  Pfiofplmrus  and  oxygen. 
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The  phofphoric  acid  being  faturated  *  with  the  calca¬ 
reous  earth ,  we  have  alfo, 

2.  Phosphorus  united  with  calcareous  earth.  And, 

3.  The  charcoal  of  the  marble  is  left  us  in  its  Jim - 
pie  Jiate\. 

The  proof,  by  fynthefis,  that  the  conhituent  prim* 
ciples  of  fixed  air  J,  are  charcoal ,  and  oxygen  air, 
is  more  beautiful,  as  being  eafier  underflood.  See  over 
leaf. 

THE 

^  If  diluted  'vitriolic  acid  be  poured  on  marble,  an  effervefcence  denoting 
the  extrication  of  fixed  air  is  feen  ;  when  the  union  of  the  •vitriolic  acid 
and  calcareous  earth  is  complete ,  it  is  faid  to  be  saturated,  the  effervefcence 
now  ceafing. 

■f  The  oxygen,  with  which  it  was  before  combined,  being  feparated 
from  it,  by  the fuperior  attraction  of  the  phosphorus. 

+  We  owe  our  firit  knowledge  of  fixed  air  to  Dr.  Black,  but  that 
•water  abforbed  this  air  upon  agitation,  and  was  made  Seltzer  or  Pyrmont  water, 
and  that  if  iron  filings  be  put  into  this  acidulated  mater ,  it  became  a  chalybeate^ 
we  are  indebted  to  the  happy  induftry  of  Dr.  Priestley. 

The  reader  may,  from  the  above  account,  doubt  whether  marble  con¬ 
tains  fixed  air  Cchar coal,  oxygen ,  and  caloric),  or  only  the  carbonic 
acid  '(charcoal  and  oxygen).  We  fee,  indeed,  mater  abforbing  a  large  bulk  of 
fixed  air.  But  does  not  fome  portion  of  its  caloric  pafs  into  the  cold  maters 
and  hence  the  condenfation  (if  I  may  be  allowed  the  expreflion)  of  the  fixed 
air  j  for  if  a  fm all  heat  be  applied  to  the  aeriated  mater,  it  parts  with  its 
fixed  air.  The  fubjeot  is  yet  fomewhat  obfeure.  If  fulphur  be  burnt  in 
oxygen  air  (oxygen  and  caloric),  vitriolic  acid  is  gradually  formed  from 
the  combination  of  the  fulphur  with  the  oxygen ,  and  the  caloric  is  difengaged. 
li  hydrogen  or  inflammable  air  be  burnt  in  oxygen  air ,  the  combination  of  the 

E  hydrogen 
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THE  SYNTHESIS. 

?  ¥ 

A.  '  .  /  -  .  ' 

This  charcoal*  Mr.  Tenant  then  burnt  in  oxy¬ 
gen  air ,  Xvhich  was  converted  into  an  acid  gas,  whofe 
weight  equalled  the  Turn  of  the  weights  of  the  charcoal 
which  had  been  burnt,  and  the  oxygen  air  employed  f . 

This  acid  gas  had  all  the  properties  of  fixed  air. 
It  was  readily  upon  agitation  imbibed  by  water ,  which 
acquired  the  fparkling  appearance  and  tafte  of  Pyrmont 
and  Seltzer  water.  This  acidulated  water  di Solved  iron 

i 

Slings,  and  became  -a  perfedf  chalybeate  water.  This 
AIR  weighed  heavier  than  common  air.  A  candle  being 
put  in  it,  was  quickly  extinguished ,  and  an  animal  died 
convulfed  in  it. 


hydrogen  with  the  oxygen  is  very  rapid,  and  water  is  formed,  and  the  caloric 
is  fuddenly  difengaged:  but  if  vitriolic  acid  be  poured  on  water,  a 
confiderable  quantity  of  caloric  is  then  alfo  difengaged,  which  feems  to  prove, 
that  in  the  condofatwn  of  airs,  on  their  change  into  folid  fubftances,  only  a 
portion  of  their  caloric  is  difengaged. 

#  Any  charcoal  would  have  had  the  fame  effedt. 

i*  Fixed  air,  or  the  carbonic  acid  air,  is  compofed  of  28  parts  of 
charcoal  to  72  of  oxygen  air ;  or,  in  other  words,  144  cubic  inches  of  that  air 
will  faturate  or  take  up  28  grains  of  charcoal. 


THE 
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THE  ANALYSIS 

OF 

>  •  •  / 

ADEPS,  OR  ANIMAL  FAT  5 

s  •  » 

Or  its  feparation  into  its  C  Hydrogen,  and 

2  CONSTITUENT  PARTS,  \  CHARCOAL. 

Animal  substances  give  the  fame  produdls  in 
di  (filiation  as  the  cruciform  *  tribe  of  plants,  viz. 

elements. 


1. 

2. 

3- 

4- 

5* 

r.  Water,  -  - 

oxygen, 

Sc  hydrogen, 

- 

2.  Oil,  -  -  - 

- 

hydrogen , 

&  charcoal. 

3.  Carbonic  acid, 

oxygen, 

- 

Sc  charcoah 

t 

4.  Charcoal, 

m>  *  f* 

- 

5.  Phosphorated) 
charcoal,  -J 

- 

- 

charcoal, 

&  phofphorus. 

6.  Ammoniac, 

- 

hydrogen, 

* 

- 

Sc  Axot, 

But  as  tbefe  fubffances  contain  more  hydrogen  and  azot 
than  fuch  vegetables,  they  therefore  produce  a  greater 
quantity  of  oil  and  ammoniac. 

That 

*  From  moft  vegetable  fubflances,  excepting  the  cruciform  plants,  we  ob¬ 
tain,  by  flow  diftillution, 

E  2 


FIRST 


FIRST  EXPERIMENT. 


f  ELEMENTS. 

1.  Water,  -  - 

2.  Oil,  -  -  - 

3.  Carbonic  acid, 

4.  Charcoal. 

or,  in  other  words,  we  obtain  w at  er  acidulated  with  carbonic  acid,  on 

l  7 

the  furface  of  which  floats  essential  oil, — and  there  remains  in  the  retort 
unvolatalized  by  caloric ,  carbon  or  charcoal. 

But  had  the  heat  at  firft  been  conflderable  in  the  furnace,  we  fhould  have 
had  from  the  fame  materials ,  inftead  of  water. 


I. 

2. 

oxygen, 

&  hydrogen. 

- 

hydrogen, 

oxygen, 

8c  charcoal  (as  will  be  proved). 
8c  charcoal. 


SECOND  EXPERIMENT. 


From 


I 

ELEMENTS. 

I.  |  2. 

1  3 

the  furnace 

1  4' 

I,  Carbonic  acid  gas,  j 

oxygen ,  j  -  - 

1  charcoal, 

J  &  caloric. 

The  oxygen  under  thefe  circumftances  has  a  greater  affinity  for  carbon 
than  for  hydrogen.  And  inftead  of  oil, 


2.  Hydrogen  gas, 


I.  2.  t  3*  I  4* 

hydrogen ,  j  -  J  &  caloric. 

The  hydrogen  having  in  this  cafe  a  greater  affinity  for  caloric  than  for 
charcoal .  And, 

3.  Charcoal. 


It  is  an  axiom  in  chemiftry,  that  in  all  its  operations  nothing  is  created , 
but  only  a  new  arrangement  of  parts  takes  place  :  for  the  quantity  of  matter  ftill 
remains  the  fame  after  every  procefs. 

In  the  second  experiment  we  have  feen  vegetable  matter  reduced  to 
its  primeval  elements ,  hydrogen,  oxygen,  and  charcoal.  If  we  care- 
Dully  afeertain  the  quantity  of  hydrogen  and  charcoal  produced  in  the 
firft  experiment,  and  compare  this  quantity  with  the  quantity  of  hydrogen 
and  charcoal  produced  in  the  fecond  experiment,  we  lhali  'find  a  lofs  or 
defciency  of  thefe  two  fmple.  elements  in  the  produce  of  the  first  experi¬ 
ment,  which  correfponds  exadlly  with  ///£  weight  of  the  oil. 

Vegetable  Oil  is  compofed  therefore  of  hydrogen  and  charcoal . 

I  cannot 
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That  animal  oil  or  adepS'  is  compofed,  like  ve¬ 
getable  oil,  of  charcoal  and  hydrogen,  will  appear  evi¬ 
dent  from  the  following  analyjis ,  or  feparation  of  ani¬ 
mal  oil  into  its  conftituent  principles. 

In  the  firft  re  deification  of  animal  oil  a  finall  quantity 
of  water  is  formed  by  the  union  of  the  oxygen  contain¬ 
ed  in  the  air  of  the  diddling  vedel,  and  the  hydrogen  of 
the  oil.  We  can  at  length,  by  frequent  didillations, 
decompofe  the  whole  oil ,  and  convert  it  into  water 
(oxygen  and  hydrogen)  and  charcoal,  and  the  weights 
of  the  charcoal  and  water  will  be  found  exactly 
correfponding  with  thofe  of  thfe  oil  and  the  oxygen 
air  confumed. 

I  cannot  help  here  obferving  the  life  that  vegetation  is  of  to  animal  life  as 
firft  difeovered  by  Dr.  Ingenhoust,  in  furnilhing  the  atmofphere  during  the 
day  with  abundance  of  vital  or  oxygen  air.  Dr.  Priestley’s  experi¬ 
ments  likewife  prove  that  vegetables  abforb  the  noxious  air  (fixed air)  pro¬ 
duced  from  combuftion,  refpiration,  and  putrefaction  j  for  which  difeovery  he 
received  the  thanks  of  the  Royal  Society. 

Dr.  Franklin,  in  writing  to  this  illuftrious  experimentalift,  fays,  “That 
the  'vegetable  creation  fhould  reftore  the  air,  which  has  been  fpoilt  by  the  ani¬ 
mal  part  of  it ,  looks  like  a  rational  fyftem,  and  feems  to  be  of  a  piece  with 
the  reft.”  Having  obferved  the  rapid  increafe  that  plants  had  in  air  fatal  to 
animals  (fixed  air),  he  adds,  “  This  feems  to  prove  that  fomething  is  taken 
from  the  air.” 

It  now  appears  that  the  veffels  on  the  under  furface  of  leaves  abforb 
water  from  the  air,  which  patting  along  the  capillary  tubes  of  the  fuperior 
furface,  by  the  adlion  of  the  fun,  and  the  influence  of  light,  becomes  de- 
compofed,  and  the  hydrogen  of  the  water  unites  with  the  fubflance  of  the 
plant  as  one  of  its  principles,  while  the  fuperabundant  oxyc-en  is  thrown  out 
in  the  form  of  the  purest  vital,  or  oxygen  gas. 


But 
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But  fhould  the  reader  have  any  remaining  doubts  on 

this  fubjedl,  he  will  be  convinced  by  the  perufal  of  the 

/ 

following  curious  account. 

By  an  arret  from  government  the  burying  ground  of  the 
Innocents  at  Paris,  which  had  been  the  common  re¬ 
ceptacle  of  a  great  part  of  the  dead  of  that  city  for  many 
centuries ,  was  dire61ed  to  be  removed.  It  was  compofed 
of  different  burying-places.  This  name  was  given  to 
excavations  about  30  feet  deep,  and  20  in  breadth,  dug 
in  the  cemetery  of  the  Innocents,  in  which  were  placed 
in  tiers  the  bodies  of  the  poor,  inclofed  in  their  coffins. 
T  he  neeeffity  they  were  under  of  aggregating  together  a 
great  number,  obliged  tire  men  employed  in  this  bufinefs 
to  place  the  coffins  fonear  to  each  other,  that  thefe  graves 
may  be  conceived  as  filled  with  a  mafs  of  dead  bodies,  fe- 
parated  from  each  other  only  by  flight  boards.  Each  of 
thefe  graves  contained  about  1500  bodies.  When  full, 
the  laft  row  was  covered  with  about  a  foot  of  earth,  and 
a  new  cavity  was  opened  at  fome  diftance.  Each  cavity 
was  filled  in  about  three  years.  The  number  of  the 
dead,  relative  to  the  extent  of  the  church-yard,  regu¬ 
lated  the  re-opening  of  the  fame  ground  at  periods  of  vari¬ 
ous  extent.  The  fhortefl  time,  however,  before  an 
opening  was  made  in  the  fame  fpot  was  15  years.  Ex- 
8 


perience 
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perience  had  taught  thefe  grave-diggers  that  this  period 
was  not  fufficient  for  the  total  deftrudlion  of  the  bodies, 
whilft  it  made  them  acquainted  with  the  change  which 
we  are  about  to  deferibe. 

The  opening  which  the  French  chemifls  ordered  to  be 

firif  made,  was  that  of  a  grave  which  had  been  filled  and 

dofed  up  for  near  15  years.  On  raifing  the  covers  of 

fome  of  the  coffins,  which  were  in  perfe6t  prefervation, 

» 

we  faw,  fay  they,  the  bodies  enveloped  in  linen,  which 
marked  out  the  fhapes  of  the  different  regions ;  but  when 

\  N 

thefe  were  lifted  up,  there  was  prefented  to  us  nothing 
but  Jhapelefs  irregular  maffies  of  a  fifty  duflile,  whitifh 
fubjlance . 

Thefe  mafjes  every  where  furrounded  the  bones.  They 
poffeffed  little  folidity,  and  yielded  to  preffure.  This 
fubiiance  had  no  unpleafant  fmell.  The  grave-diggers 
had  not  the  fmalleft  repugnance  to  handle  it,  and  they 

called  this  fubftance,  which  fo  much  ftartled  the  French 

✓ 

'  philofophers,  by  the  term  fat. 

After  examining  feveral  bodies  with  great  attention, 
they  found  that  all  the  bodies  were  not  equally  advanced 
m  this  procefs.  In  feveral ,  portions  of  mufcular  flefh , 
diflinguifhed  by  its  fibrous  texture  and  reddifh  colour ,  were 

ftill 
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flill  vifibie,  amid  great  mafTes  of  a  white  fatty  sub¬ 
stance. 

In  the  bodies  of  women,  the  exterior  part  of  the  cheft 
often  fhewed  the  glandular  fubflance  of  the  breads, 
changed  into  an  homogeneous  matter  of  peculiar  white  - 
nefs,  very  much  refembling  spermaceti.  The  face  was 
not  recognifable  in  the  greater  number  of  bodies.  The 
various  parts  of  the  mouth  were  not  to  be  diflinguifhed. 
The  jaws,  feparate  from  each  other,  were  furrounded 
with  various  portions  of  fat,  and  lumps  of  the  fame  mat¬ 
ter  occupied  the  cavity  of  the  mouth.  The  cartilages  of 
the  nofe  underwent  a  fimilar  alteration.  In  the  place  of 
eyes,  the  orbits  contained  only  mafTes  of  fat ;  and  the 

ears  were  changed  in  a  fimilar  manner.  The  hairy 

/ 

fcalp,  though  altered  like  the  other  parts,  flill  retained 
the  hair.  The  brain  was  conflantly  found  changed  into 
the  fame  fubflance  as  the  other  organs. 

In  the  abdomen  there  were  found  irregular  mafTes  of 
the  fame  fat  of  various  fizes.  In  the  thorax  were  fmall 
pieces  of  a  fatty  matter,  of  a  reddifh  colour ;  and  fome- 
times  there  were  obferved  irregular  round  mafTes, 
which  feemed  to  be  formed  of  the  fat  and  fibres  of  the 
heart. 
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The  marrow ,  alfo,  in  the  center  of  the  cylindrical 
bones  was  wholly  converted  into  a  very  pure  fat ;  it  even 
infmuated  itfelf  between  the  bony  plates,  filling  up  their 
interfaces. 

Although  there  is  no  doubt  but  that  the  quan¬ 
tity  of  this  matter  is  larger  in  the  bodies  of  fuch  as 

\ 

have  been  fat  than  in  thole  who  have  been  lean,  the 
faffs  we  have  mentioned,  prove  that  other  parts,  befides 
the  cellular  texture,  and  fat  it  contains,  are  fufceptible 
of  this  alteration.  The  following  obfervations  are  de- 
cifive  with  regard  to  this  point.  It  is  to  be  prefumed, 
that  the  greater  number  of  bodies  found  in  this  common 
grave,  were,  previous  to  their  death,  emaciated  by 
difeafe,  and  in  thefe  the  bodies  were  found  univerfally 
converted  into  fat,  which  we  cannot  fuppofe  to  have  had 
a  previous  exigence. 

Our  curiofity  was  fufficiently  roufed,  continue  thefe 
chemifts,  to  extend  our  refearches  into  other  church¬ 
yards.  In  thofe  where  bodies  were  buried  in  common 
graves,  we  found  iimilar  appearances.  We  met  with 
the  fatty  matter  in  a  fufficient  variety  of  cemeteries  to 
convince  us,  that  the  formation  of  this  fingular  fubitance 
was  by  no  means  peculiar  to  the  foil  in  which  we  had  at 
h1'^  obferved  it,  but  that  it  takes  place  every  where, 

F  where 


where  bodies  are  depofited  in  great  numbers,  clofe  to  one 
another,  excluded  from  the  action  of  external  agents,  and 
expofed  foleiy  to  the  effects  of  their  conldituent  prin¬ 
ciples. 

We  could  obtain  no  poll  five  information  relative  to 
what  became  of  the  bodies  after  they  have  been  once 
chapged  into  fat ;  the  oldefd  and  mold  experienced  grave¬ 
digger  knew  nothing  of  this  matter. 

This  converfion  of  the  feveral  parts  of  the  human 
body  into  true  animal  fat ,  muld  arife,  fays  Monf. 
Lavoisier,  from  the  difengagement  of  azot,  naturally 
contained  in  all  animal  fubldances,  leaving  behind  the 
hydrogen  and  carbon ,  which  are  the  elements  proper  for 
the  production  of  fat  or  oil. 

Such  are  the  phenomena  taking  place  during  the 
fpontaneous  diflolution  of  bodies  buried  in  the  earth  ; 
phenomena  heretofore  equally  unknown  and  unde- 
feribed,  fo  that  even  words  were  wanting  to  convey  our 
ideas.  The  prefent  muld  merely  be  confidered  as  a  very 
imperfect  outline  of  the  picture,  which  polderity  muld 
£11  up  and  finilh.  For  this  purpofe  it  will  be  necelfary 
to  live  among  the  tombs,  to  follow  up  a  long  and  re¬ 
peated  examination  of  various  graves,  and  beidow  inde¬ 
fatigable  attention  on  the  mold  unpleafant,  as  well  as 

the 
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the  moft  melancholy  of  all  purfuits.  But  even  thefe 
obfervations,  which  an  accident,  fortunate  for  philofo- 
phy,  created,  deferve  we  think  a  place  among  the  re¬ 
cords  of  ufeful  fcience 

*  The  juftly  celebrated  Spanifn  traveller,  the  Rev.  Mr.  Townsend,  who 
unites  with  the  accompliihments  of  a  gentleman,  the  profoundeft  erudition, 
has,  we  have  been  informed,  buried  a  cow,  which  died  by  accident,  in  a 
water  meadow  at  Pews  ey.  The  grave  is  but  (lightly  covered  with  earth,  and 
a  conftant  ftream  of  frefh  water  continually  paffes  over  it. 

Should  the  refult  be,  the  total  converfion  of  the  mufcular  flefh  of  this  cow 
into  fpermaceti ,  or  the  fatty  fubjiance  much  rtfembling  it,  which  is  expected 
to  take  place  in  about  fix  months,  we  make  no  doubt,  but  that  the  public  will 
be  favoured  with  the  theory,  and  method,  of  this  truly  admirable  and  ufeful 
experiment. 

The  fpermaceti  formed  by  this  converfion,  will  be,  probably,  worth  about 
four  ox  five  pounds. 
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_  t 

ON  PUTREFACTION; 

O  R. 

THE  RESOLUTION  OF  ORGANIZED  MATTER 

INTO 

ITS  CONSTITUENT  PRINCIPLES. 

* 

Putrefaction  is  the  great  procefs  appointed  by  the 
Creator,  for  the  refolution  of  animal  and  vegetable 
fubftances  into  the  elements  from  which  they  were  firfl 
formed.  By  this  procefs,  tire  oak  and  the  bramble,  the 
cedar  and  the  by  (Top,  fruits,  whether  delicious,  or  nu¬ 
tritive,  or  acrid,  or  poifonous,  the  moil  beautiful  of  the 
human  lpecies,  and  the  moft  frightful  of  the  other  tribes 
of  animals,  are  all  reduced  to  one  common  lot :  thev 

j 

finally  return  back  to  their  original  and  primeval  ele¬ 
ments*. 

^  V A  I  er  and  air,  fays  Sir  Isaac  Newton,  compofed  of  old  worn 
particles  and  iragments  or  particles,  would  not  be  of  the  fame  texture  and  na¬ 
ture  now  as  at  the  beginning,  did  not  the  primitive  particles  of  matter  con¬ 
tinue  entire  y  and  cdmpofe  bodies  of  one  and  the  fame  nature  and  texture  In  all 
ages.  The  changes  of  corporeal  things  are  to  be  placed  only  in  che  'various  fepa- 
r  at  cons  and  new  affectations  of  theje  permanent  particles.  Or1  tics,  p.  376. 

This 


37 


This  refolution  of  bodies,  when  pliilofophicaliy  con- 
fidered,  is  equally  wonderful  with  their  formation ;  and 

\ 

is  alike  governed  by  regular  and  invariable  laws .  Every 
plant  brings  forth  its  own  kind,  and  every  animal  its 
own  fpecies.  Thefe  live,  they  are  nourifhed,  and  filent- 
ly  hallen  to  decay  ;  they  pafs  back  to  their  elementary 
fate ,  and  are  again  employed  as  the  conjlituent  parts  of 
ether  vegetables  and  other  animals.  Such,  with  relpedf 
to  the  material  part  of  the  creation,  is  the  amazing  cir¬ 
cle  of  life  and  death!  A  circle  in  which  nature 
keeps  her  fteadv  rounds,  and  moves  agreeably  to  laws 
eftabliihed  by  the  Almighty. 

Vegetable  fubftances  which  confift  of  hydro  gey, 
oxygen,  and  carbon,  maintain  for  a  long  while  their 
organifed  ftrudture,  and  putrefy  with  difficulty.  Having 
paffed  through  firft  the  vinous  %  and  then  the  acetous 

fermentations , 


*  The  firft  effect  we  fee  produced  on  vegetable  fubftances  which  have' loft 
their  vital  princip  le,  is  the  defi  ruction  of  the  equilibrium,  or  juft  union 
of  their  three  conftituent  principles  ( 'hydrogen ,  oxygen,  and  carbon ),  by  the  ac¬ 
tion,  or  operation,  of  heat  and  moijiure.  ihe  oxygen  unites  with  the  car¬ 
bon,  and  the  fermenting  juice  is  covered  on  its  iurface  with  carbonic  acid  gas* 
The  fpecific  gravity  of  the  liquor  is  now  confiderably  diminiftied,  and  if  ex- 
pofed  to  diftillation,  it  affords  a  light  inflammable  fubjiance,  called  alkohol, 
or  spirit  of  wine  :  which,  as  we  might  reafonably  expeeft  from  the  vo¬ 
latilization  in  great  part  of  the  carbon  and  oxygen ,  is  almoft  entirely  made  up 

of 


fermentations  *,  they  at  length  become  fubjedd  to  the  pu¬ 
trefactive  ferment  f,  and  the  hydrogen  of  the  vegetable 
efcapes  in  the  form  of  hydrogen  gas ,  while  the  oxygen 
and  carbon  evaporate  in  the  form  of  carbonic  acid  gas , 
leaving  nothing  behind  but  a  imali  refiduum  of  carbon 
and  vegetable  earth. 

It  is  different  with  fubftances  containing  a  portion  of 
AZOT.  The  equilibrium  of  parts  is  foon  dertroyed. 
Hence  it  is  that  animal  excrements,  which  contain,  like 
other  animal  matters,  a  quantity  of  azot  f ,  are  added 
to  the  elements,  capable  of  putrefaction,  to  form  comports 
or  dunghills. 


of  the  other  vegetable  principle,  hydrogen:  for  if  8  ounces  of  spirit  of 
wine  or  alkohol  be  burnt  in  a  confined  apparatus  containing  only  oxygen 
gas,  the  product  will  be  9  ounces  of  water.  The  alkohol,  having  in  this 
cafe  increafed  its  weight  an  ounce ,  mult  have  attracted  fomething ,  and  this 
Something  can  be  nothing  elfe  but  oxygen,  the  bafe  of  oxygen  air,  and  the  ca¬ 
loric  of  the  oxygen  air  being  difengaged,  is  feen  in  its-adlive  form  during  the 
combuftion. 

*  This  fecond Sage  of  fpontaneouS  decompofition,  as  it  is  called,  is  no¬ 
thing  more  than  the  abjorption  or  imbibing  of  oxygen  from  the  air. 

f  When  the  fpontaneous  decompofition  is  fuffered  to  proceed  beyond  the 
acetous  proceSs ,  then  the  third. Jlate,  or  putrefactive  ferment,  takes 
place. 

+  The  putrefaffive  procefs  is  moft  eminently  perceived  in  animal  bodies. 
ihefe  either  putrefy  immediately  ;  or,  if  the  putrefaftion  be  preceded  by  either 
of  the  other  fiages,  their  duration  is  toofhort  to  be  perceived. 
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The  addition  of  azot  not  only  accelerates  the  putre- 
fadtive  procefs,  but  the  azot  combining  with  the  hy¬ 
drogen  affords  a  new  product,  which  is  ammoniac 
or  volatile  alkali*.  Monf.  Bertholet  has  proved, 
by  a  variety  of  experiments,  that  ammoniac  is  pro¬ 
duced  by  the  union  of  azot  and  hydrogen ,  for  if  the  azot 
in  the  animal  fubjlanccs  be  difengaged  by  the  adlion  of 
diluted  nitrous  acid,  no  ammoniac  will  be  produced, 
and  in  all  cafes  putrifying  fubftances  furnifh  ammoniac/ 
only  in  proportion  to  the  azot  they  contain. 

The  following  experiment  alfo  fully  proves  the  com- 
pofition  of  ammoniac. 

If  ammoniac  be  combined,  fays  Monf.  Fourcrqy, 
with  a  metallic  oxyd,  the  hydrogen  of  the  ammo¬ 
niac  will  unite  with  the  oxygen  of  the  metallic  oxyd, 
and  form  water ,  whilft  the  metal  is  revived,  and  the  azot , 
being  left  free,  will  unite  with  the  caloric  and  aftume  the 
form  of  a  gas  or  air. 

Ammoniac  has  a  peculiar  penetrating  odour.  In  the 
putrefadrion  of  animal  fubftances  fometimes  ammoniac 
predominates,  which  is  eaftly  perceived  by  its  fhafpnefs 

*  This  pempounrf  did  not  naturally  exiu  in  the  animal  fubftance,  but  is 
formed  by  the  combination,  in  a  certain  proportion,  of  two  of  its  conftituent 
elements. 


?■ 
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upon  the  eyes,  and  fometimes,  as  in  putrid  herrings,  the 
phosphorated  hydrogen  gas  is  mod:  abundant. 

Phosphorus  is  found  in  almoftall  animal  fubftances, 
and  in  fome  plants  which  give  indeed  a  kind  of  animal 
analyfis. 

It  is  chiefly  to  ammoniac  (hydrogen  and  azot)  and 
phosphorus  diffolved  in  hydrogen  gas,  that  the 
foetor  iffuing  from  the  putrefadlion  of  animal  fubflances 
depends.  This  vapour  is  highly  hurtful  to  animal  life. 
When  accumulated,  if  the  pick-axe  of  the  grave-digger 
unfortunately  ruptures  the  coffin,  it  bunds  forth,  and 
oftentimes  proves  fatal  to  the  fexton,  and  is  feen  to  affedb 
even  perfons  at  a  dlfzance  with  vertigo,  naufea,  and  un- 
eafmefs.  May  we  not  conceive,  that  a  poifon  fufficient- 

ly  fubtle  to  produce  the  immediate  death  of  many 

»  "  <  •  1 

when  it  firft  efcapes  from  the  place  where*  it  is  confined, 
may  even  after  it  is  diffufed  in  the  air  retain  virulence 
enough  to  injure  the  delicate  animal  fibre?  After  having 
obferved  the  conilant  dread  that  grave-diggers  have  for 
this  poifonous  vapour,  after  having  feen  the  cadaverous 
palenefs  of  countenance,  and  other  marks  of  the  gradual 
adtio’n  of  a  flow  poifon  fo  evident  in  the  appearance  of 
all  men  employed  much  in  church-yards ,  it  is  impoffible 
not  to  believe  that  the  air  in  their  immediate  neighbour- 
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hood  mull,  in  Tome  meafure,  injure  the  health  of  the 
inhabitants  *. 

\  , 

*  The  fame  fqualid  appearance  is  obferved  alfo  in  perfons  who  live  in 
places  where  animal  fubftances  are  allowed  to  putrefy.  Mr.  Carey,  in  dc« 
fcribing  the  dreadful  fever  which  laid  fummer  prevailed  in  Philadelphia, 
and  fwept  off  above  4006  perfons,  emphatically  fays,  “  Shall  I  be  pardoned 
for  paffing  a  cenfure  on  thofe,  whofe  miffaken  zeal  led  them,  during  the 
moll  dreadful  ftages  of  this  calamity,  to  croud  our  churches,  and  aid  this 
frightful  enemy  in  his  Work  of  dcftru£tion  ?  who,  fearful  left  his  prayers  and 
adorations  at  home  would  not  find  acceptance  before  the  Deity,  reforted  to 
churches  filled  unth  bodies,  where,  with  every  breath,  they  inhaled  a  conta¬ 
gious  air. ' To  this  Jingle  caufe  I  am  bold  in  aferibing  a  large  proportion  of 
the  mortality .  I  hope,”  he  continues,  u  the  awful  leffon  fome  of  our  con¬ 
gregations  hold  forth  on  this  fubjeeft,  by  a  mortality  out  of  all  proportion  to 
their  numbers,  will  ferve  as  a  memento  at  all  future  times. 

This  benevolent  gentleman  would  not  furely  wilh  to  prevent  perfons  from 
affembling  together,  efpecially  in  times  of  calamity,  to  pay  their  worlhip  to 
The  Supreme  Being,  from  whom  every  bleffing  that  we  enjoy  flows,  and 
on  whom-. we  utterly  depend ;  but  he  fhould  rather  caution  us  againft  /mail 
churches,  and  the  abominable  prabl  ice  of  burying  the  dead  in  them,  and  thus 
converting  the  temples  of  God  literally  into  bone  houfes.  ' 

The  parifh  church  of  St.  Lawrence,  in  the  Isle  of  Wight,  would 
be  crowded,  if  the  congregation  confifted  of  more  than  20  perfons ;  with  a 
flick  of  a  moderate  length  you  may  reach  to  nearly  two  thirds  of  its  height. 
Meeting-houses  ufually  carry  with  them  the  fame  objection. 
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ON  CALCULI 
AND 

THEIR  SOLVENTS. 


The  celebrated  chemift  Mr.  Scheele  imagines,  that 
all  urine,  even  that  of  children,  contains  the  conftituent 
principles  of  calculi ;  but  that,  in  the  heat  of  the  hu¬ 
man  body,  thefe  are  diffolved,  and  fufpended  by  fome 
unknown  acid  *  menflruum.  On  evaporating  four 
cans  of  frefli  urine  to  two  ounces,  a  fine  powder  is  de~ 
pofited  as  it  cools,  and  a  part  firmly  adheres  to  the  glafs. 
Both  the  incrujlation  and  precipitated  powder  readily  dif- 
folve  in  a  few  drops  of  caustic  fixed  alkali  ;  and 
have,  in  other  refpeEls ,  all  the  properties  of  calculi. 

^  Urine  wzs  formerly  confidered  as  an  alkaline  liquor,  or  lixivium ;  but 
Monf.  Barthol  let  has  remarked,  that  it  always  contains  an  excels  of  p  hos- 
Phoric  acids,  which  reddens  the  tinCture  of  turnfole.  This  eminent  phy- 
fician  fir  ft  difcovered,  that  the  urine  of  gouty  perfons  contains  lefs  acid  fait  than 
that  of  perfons  in  perfeft  health  ;  that  during  the  fit  of  the  gout,  this  fluid  is 
much  more  acid  than  ufual ,  though  not  more  fo  than  the  urine  of  a  robuft  per- 
fon.  He  conjectures,  that  in  gouty  patients  the  phosphoric  acid  is  not 
evacuated  by  urine,  as  in  healthy  perfons ;  that  it  wanders,  as  it  were, 
and  is  carried  into  the  articulations,  where  it  excites  much  irritation  and 
pain. 


It 
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It  hath  been  often  obferved  that  biliary  calculi 
arq  only  found  in  the  gall-bladder  of  oxen  after  dry  fea- 
ions,  and  a  fcarcity  of  frefh  fodder,  and  that  they  dif- 
appear  in  the  fpring  and  autumn,  whenever  thefe  ani¬ 
mals  are  fupplied  with  abundance  of  fucculent  vegetables. 
Hence  thefe  hones  are  only  to  be  met  with  in  them,  from 
the  month  of  November  to  the  month  of  March,  and  not 
afterwards ,  which  phenomenon  fliews  that  fucculent 
plants  have  a  power  of  preventing,  and  even  dffolving, 
biliary  calculi,  even  after  they  are  formed*. 

Monf.  de  Morve  au  thinks  that  the  chalky  matter ,  often 
found  in  the  lungs,  and  on  the  different  joints  of  gouty 
people,  which  phyficians  have  fuppofed  to  be  of  the 
fame  nature  as  the  calculus  of  the  bladder,  is  very  dif— 
faent  from  that  fuhfance  \  but  he  grounds  this  opinion 
only  on  certain  experiments  of  one  Whytt,  which  are 
far  from  poffeffmg  the  accuracy  at  prefent  required  in 
experimental  philofophy.  But  from  the  obfervations  of 
Hoffman,  Boerhaave,  De  Haen,  Hartley* 

*  Reafoning  from  analogy,  fome  folvent  may  yet  be  expe&ed  for  this 
common  and  excruciating  diforder.  When  a  gall-stone  has  obftru&ed 
the  dutt,  jaundice  is  produced,  and  the  pain  of  palling  the  hone  into  the 
duodenum  is  oftentimes  more  terrible  than  the  pains  even  of  the  raoft  dif¬ 
ficult  labour. 
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Kirkpatrick,  See.  on  the  good  effedls  of  alkaline 
WATERS,  SOAP,  and  LIME  waters,  on  the  arthritic 
and  calculous  aff eft  ions  *,  it  appears  to  me,  fays  Mon f. 
Fourcroy,  more  proper  to  afeertain  the  exigence  of 
an  analogy  between  thefe  two  kinds  of  concretions ,  than 
the  former  are  capable  of  difproving  it.  It  muff,  how¬ 
ever,  be  allowed,  as  Monf.  de  Morveau  ob'ferves, 
that  experiment  alone  is  fufficient  to  decide  the  quefion , 
which  affords  an  additional  proof  of  the  great  importance 
of  chemical  researches  in  the  art  of  medicine ,  and 
the  advantages  it  prom  fes  to  that  ufeful fcience. 


*  That  mineral ,  or  volatile  alkali,  have  been  ufeful  in  the  above  diforders, 
has  been  affirmed  by  experienced  phyficians ;  and  1  know  an  inftance  myfelf 
of  mineral  alkali  and  nitrous  ammoniac  being  ferviceable  in  a  pulmonary  com¬ 


plaint  of  fome  Handing. 

The  lungs  of  that  moft  horrid  villain  Barker,  who,  in  order  to  celebrate 
his  jail  deliverance  with  forne  others,  wantonly  murdered  an  inoffenfive  man 
on  §affron  Hill,  was  found  throughout  replete  with  calcareous  matter.  The 
Head  Conftable  had  been  wounded  by  this  mifereant  fome  years  before,  and  had 
pever  enjoyed  fince  that  time  any  health.  As  he  recognized,  unexpedtedly,  the 
wretch  at  the  inftant  of  his  execution  in  Hatton  Garden,  he  was  fo  ftruck  with 
the  awful  occafion,  and  the  retributive  hand,  of  Providence,  that  he  was 
forced  to  relinquifh  his  duty,  and  had  fcarcelytreached  home  before  he  breathed 
his  feft.  / 
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THE  SOLUTION  OF  CALCULI 

B  Y 

ALKALINE  REMEDIES. 


Books  and  tradition  never  fail  to  offer  a  multitude  of 
medicines  for  difeafes  that  are  frequent  and  incurable  ; 
many  of  thefe  medicines  are  the  fuggeftion  of  the  molt 
fantaftic  analogies*,  and  the  greater  part  are  incapable 
of  even  palliating  for  a  moment  the  fufferings  of  the  pa¬ 
tient  ;  yet  a  lift,  at  ffrft  fight  fo  unpromifmg,  is  not 
abfolutely  without  its  ufe.  The  phyjician  Jialks  abroad 
with  an  air  of  greater  dignity  when  he  feels  a  full  quiver  at 
his  Jhoulders ,  however  blunt  may  be  the  arrows  it  contains ; 

*  There  exifts,  probably,  no  human  malady,  not  even  the  jaundice, 
confumption,  afthma,  or  cancer  excepted,  for  which  fo  many  whimfical  and 
nugatory  means  of  relief  have  been  propofed,  as  for  the  s  tone  and  gra\  el* 
Befides  an  infinity  of  inefficacious  fimples,  the  whole  ferics  of  remedies,  fiom 
the  warm  goat's  blood  of  Alexander  Trallianus,  the  pounded  glafs  of 
Bericellus  a  Sancto  Marco,  the  ejfence  of  pigeon's  dung  of  Johan¬ 
nes  Pop  pius,  the  qubit  a  effentia  urince  human as  of  Fabri,  down  to  the 
fpiritus  microcofmi  e  fercore  humano  of  anotner  chemical  or  alchemical  do^ior, 
at  once  afford  a  proof  of  the  inefficacy  of  each  particular  medicine,  and  of  tne 
prevalence  of  a  diforder,  which  could  emorce  fo  much  attention,  and  fugged: 
fo  many  extravagant  projects.  Dr.  B E D  do  E  s . 
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and  it  f applies  a  faff,  however  feeble ,  on  which  the  wea¬ 
ried  fpirits  of  the  patient  may  ref ,  and  defers  a  little  that 
feafon  of  fettled  gloom  when  futurity  has  nothing  farther  to 
promife  to  hope.  '«' 

But  from  all  the  tedimonies  that  have  fallen  under  my 
obfervation,  continues  the  juflly  celebrated  and  philan¬ 
thropic  Dr.  Beddoes,  I  can  colled  that,  during  the 
former  part  of  the  prefent  century,  fome  approaches  have 
been  making  towards  a  remedy,  which,  whatever  may 
he  its  mode  of  operation,  or  precife  degree  of  efficacy ,  is  un¬ 
doubtedly  capable  both  of  relieving  pain ,  which  renders 
the  diforder  fo  formidable,  and  of  fufpending  the  progrefs 
cf  the  difeafe  itfelf 

As  early  as  the  year  1721,  Robinson  propofed  fait  of 
tartar ,  among  other  things,  as  a  solvent  for  the  fone. 
In  di (orders  of  the  uropoetic  organs,  whether  arifmg 
from  concretions  or  not,  Hoffman  praifes  the  efficacy 
of  the  hot  alkaline  fprings  of  Germany,  as  well  as  the 
fait  obtained  from  the  waters  of  Carlshab. 

Mrs.  Stephens  having  met  by  accident  with  a  re¬ 
ceipt  for  the  stone,  confiding  of  egg-f jells  dried  in  an 
oven  and  powdered,  die  adminiftered  it  to  feveral  per- 
foils  afflided  with  that  difeafe.  Afterwards  fhe  burnt 
the  egg-lhells,  which  became  at  firft  black,  but  being- 
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kept  longer  in  the  fire,  turned  to  a  grey  colour,  border¬ 
ing  on  a  perfedl  white.  After  fome  trials  of  thefe  black 
and  grey  powders  in  the  quantity  of  as  much  as  would  lie 
on  a  fhilling,  three  times  a  day,  it  appeared  to  her  that 
the  powder  was  more  efficacious  in  proportion  as  the  egg- 
fhells  were  more  burnt.  But  finding  that  it  often  caufed 
great  coftivenefs,  flie  added  a  fmall  quantity  of  foap  oc- 
cafionally,  to  each  dofe,  with  a  view  to  prevent  this  in¬ 
convenience.  And  thus  file  continued  giving  the  burnt 
egg-Jhells  with  a  fmall  quantity  of  foap  for  feveral  years, 
curing  [[gravelly  complaints  thereby,  and  fome- 
times  dissolving  stones  in  the  bladder.  After 
twelve  years,  fiie  gave  her  powder  in  larger  dofes  to  one 
Mr.  Coxon,  adding  to  it  very  frequently  half  an  ounce 
of  foap  in  decodlion.  He  had  the  fymptoms  of  a  stone 
in  his  bladder,  voided,  while  taking  the  remedy,  many 
concave  and  convex  fcalcs,  with  fome  folid  fragments  of 
fione,  grew  at  length  perfedly  well,  and  never  after  that 
had  any  return  of  his  complaint.  He  died  at  the  age  of 
eighty.  As  this  gentleman  had  received  a  more  confpi- 
cuous  cure  than  any  other  perfon  before  him,  Mrs. 
Stephens  began  to  augment  the  quantity  of  the  powder 
and  the  foap ,  and  found  them  attended  with  proportion- 
ably  greater  fuccefs. 

8  In 
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'  ,  1  i  1  ' 

In  the  year  1 7 35>  the  Hon.  Edward  Carteret, 
Efq.  Pofi-Mafier  General ,  began  Mrs.  Stephens’s  me- 
diemes,  and  received  great  benefit.  This  engaged  the 
attention  of  the  public,  and  more  particularly  of  fuch  as 
were  affli&ed  with  the  Hone  or  gravel,  fo  that  the  num¬ 
ber  of  perfons  that  took  her  medicine  increafed  every 

day. 

In  the  year  1 7 37,  the  cures  performed  were  fo  many, 
and  fo  well  attefted*,  that  the  fpeedy  publication  of 

them 

*  Mr.  Bolton  having  obtained  a  cure  by  Mrs.  Stephens’s  medicine, 
wrote  to  Dr.  Hartley  as  follows,  from  Newcastle  upon  Tyne. 

1 

Dear  Sir, 

A  more  particular  and  exa«£t  account  of  all  that  have  taken  Mrs. 
Stephens’s  medicines,  when  it  comes  out,  mull  be  a  great  and  moll  con¬ 
vincing  proof  of  the  good  efiedts  of  them,  and  prevail  on  the  charitable  part  of 
this  nation  to  put  a  helping  hand  towards  fo  univerfal  a  good,  and  the  unfpeak- 
.able  benefit  the  poorer  fort  may  reap  from  it. 

For  my  own  pari,  I  thank  God  I  am  fo  perfectly  cured  of  the  fone  hy  taking 
them,  that  I  never  fnce  have  felt  the  leajl  fymptom  of  pain  from  that  dlftemper 
with  which  I  had  been  fore  af Hated  about  two  years  before ,  and  could  not  endure 
to  ride  on  horfeback,  which  exerclfe  I  can  now  bear  with  pleafure. 

£  took  all  the  things  before  this  that  I  could  hear  of  in  this  country  to 
make  me  eafy,  but  without  effedt.  I  began  the  medicines  in  much  pain, 
which,  with  fome  intermifiion,  continued  for  about  a  fortnight,  and  then  it 
abated,  and  I  was  fomewhat  eafy  ;  but  had  more  or  lefs  of  pain,  night  and 
day,  with  fome  remiffion  indeed,  during  the  time  of  taking  the  remedy.  I 
did  not  hear  of  any  that  complained  fo  much  as  1  did  ;  perhaps  the  Hone 
might  be  of  a  harder  nature  than  ufual,  and  might  not  difToive  fo  kindly  as  in 

others. 
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them  was  judged  to  be  of  great  importance  to  mankind  : 
and  accordingly,  in  the  year  1738,  a  propofal  for  railing 
5000I.  by  voluntary  contributions,  as  a  reward  to  Mrs. 

Stephens 

others,  but  by  perfifting  in  the  medicines,  the  ftone  began  to  diffolve  and  come 
away  in  bits,  and  I  was  then  more  eafy. 

Mr.  Binford  and  Mr.  Holland  both  took  the  medicines  at  the  fame 
time  I  did  ;  they  each  came  to  ihew  me  what  came  from  them,  and  to  com¬ 
pare  with  me.  I  obferved  that  the  operation  was  the  very  fame  with  them, 
having  juft  fuch  bits  as  I  had,  and  at  the  laft  a  larger  hard  ftone,  which  ap¬ 
peared  to  be  the  kernel.  They  were  fo  much  alike  that  one  would  think  they 
all  came  from  the  fame  perfon.  The  bits  are  perfect  ftone,  only  foft  at  coming 
away  :  but  laid  on  a  paper  they  foon  dry  to  be  perceived  what  they  are.  It  is 
a  furprifing  medicine,  and  would  be  of  great  ufe,  and  if  known,  a  vaft  kind- 
nefs  to  poor  people,  who  are  not  able  to  give  the  price  it  now  is.  The  manual 
operation  is  come  to  perfection  ;  yet  how  mull  the  poorer  fort  come  at  it  in  the 
country,  when  they  cry  out  for  fome  affiftance  ? 

Since  my  recovery  to  health  and  ftrength,  fome  of  the  poor  pit-men  in  pain 
and  diftrefs  have  been  to  enquire  of  me  what  I  took.  When  I  told  them  they 
complained  lamentably  of  their  affliction  and  poverty,  not  being  able  to  pay 
the  price  of  the  medicines.  Some  are  fince  dead.  For  while  they  ftrive  to 
labour  under  fuch  grievous  pain,  they  perifh  for  want  of  relief,  and  it  is  hoped 
all  good  and  well-difpofed  Chriftians,  who  have  any  charity  or  benevolence  for 
mankind,  will  confider  and  promote  the  noble  defign  you  have  undertaken. 

I  have  the  honour  to  be,  &c. 

Vide  alfo  the  cafe  of  Mr.  Underwood  in  the  frontifpiece. 

Dr.  Hartley  having  himfelf  commenced  Mrs.  Stephens’s  medicine, 
voided  in  confequence  many  fragments  of  /lone,  and  feeling  lefs  pain  than  before, 
and  being  better  able  to  jumble  over  the  pavement  in  London,  he  conceived  a 
high  opinion  of  the  efficacy  of  Mrs.  Stephens’s  remedy.  He  therefore  col¬ 
lected  and  publilhed  154  trials.  Several  of  the  cafes  weie  drawn  up  by  the 
perfons  themfelves,  or  written  from  their  accounts.  u  If,”  fays  he,  u  1  have 
flattered  myfelf  with  falfe  hopes,  it  is  efpecially  my  intereft  to  be  undeceived, 
and  my  duty  to  acknowledge  my  error.  But  if,  on  the  contrary,  I  have  fatif- 
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Stephens  for  difcovering  her  medicines,  was  prefented 


before 


As  this  propofal,  however,  did  not  meet  with  the  ex¬ 
pected  fuccefs,  fhe  was  advifed,  in  the  beginning  of  the 
year  1 739?  *°  aPPty  to  the  House  of  Commons  for  the 
above-mentioned  reward,  fubmitting  her  medicines, 
when  difcovered,  to  fuch  examination  as  the  Houfe 
fliould  think  right,  before  the  payment  of  the  reward. 
This  fhe  did,  and  a  bill  was  brought  in  for  the  purpofe, 

faftorily  proved  a  difTolving  power  in  the  medicated  urine,  Mrs.  Stephens 
will  appear  to  you  (the  College  of  Phyficians)  in  a  different  light  from  the 
common  pretenders  to  nojlrwns ,  and  you  will  not  think  the  meafures  that  have 
"been  taken  by  me  to  obtain  the  publication  of  her  medicines,  any  encouragement 
of  an  impostor.  Vide  p.  53,  par.  2. 

*  From  April  1738  to  February  1739,  the  fubfcription  was  open,  and 
near  1,400 1.  was  collected.  Among  the  lift  of  fubfcribers  we  note,  with  plea- 
fure,  the  illuftrious  names  of  fever al  eminent  phyficians . 


Mrs.  Stephens’s  proposals  were, 


I.  As  foon  as  5,00c  1.  are  raifed  by  voluntary  fubfeription,  Mrs.  Stephens 

fhall  difeover  her  medicines,  and  they  fhall  be  made  public. 

II.  That  time  fufRcient  for  the  trial  of  her  medicines  fhall  be  given,  and  fhe 
fhall  receive  the  5,oool.  contribution,  if  it  fhall  appear  to  the  Archbifhop 
of  Canterbury,  the  Duke  of  Richmond,  the  Earl  of  Pembroke,  &c.  that 
thefe  medicines  are  able  to  diffolve  fones  in  the  bladder 5 — but  if  this  does  not 
clearly  appear,  the  principal  shall  be  returned  to  the 
CONTRIBUTORS. 

Surely  no  propofal  could  be  more  fair  or  honourable  to  one  party.  Dr. 
Hartley  has  emphatically  marked  in  italics,  among  the  lift  of  fubfcribers, 
the  names  of  but  two  bifhops  and  one  furgeon  ! 


which 
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which  paffed  both  Houses,  and  had  the  royal  as¬ 
sent  at  the  conclufion  of  the  Seffions,  June  14,  1738. 
She  next  prefented  a  paper,  containing  her  method  of 
preparing  and  giving  her  medicines,  to  his  Grace  the 
Archbifhop  of  Canterbury,  June  1 6th  following.  Trials 
were  made  with  the  medicine  thus  difcovered.  They 
were  found  to  produce  the  promifed  effects  ;  the  truftees 
named  in  the  A6t  of  Parliament  met  March  5,  1740, 
gave  Mrs.  Stephens  the  certificate  required  by  that  aft, 
and Jhc  received  the  5,000 1,  reward  at  the  Exchequer, 
March  17th  following. 

EXTRACT  FROM  THE  GAZETTE,  MARCH  1 8,  1740. 

\ 

1.  Mr.  Gardiner^,  of  Fetter-lane ,  aged  61,  had 
the  ufual  fymptoms  of  a  stone  in  the  bladder,  with 

X 

violent  pains  for  feveral  years.  He  was  fearched  by  Mr. 
Nourse,  furgeon,  Dec.  30,  1738,  when  both  he,  and 
Mr.  Wall,  apothecary,  felt  a  stone  in  the  bladder. 
Mr.  Gardiner  took  the  medicines  about  eight  months, 
voided  many  pieces  of  stone  in  that  time,  was 
freed  from  all  his  symptoms;  and  being  fearch¬ 
ed  again,  firfl  by  Mr.  Sharp,  Sept.  14,  1739,  and 

*  Thefe  were  the  fele&ed  perfons,  on  whom  the  medicines  were  tried,  and 
who  were  examined  by  the  House  on  oath. 

H  2 
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then  on  the  30th  of  November  following  by  Mr. 
Nourse,  Mr.  Cheselden,  Mr.  Sainthill,  and 
Mr.  Belcher,  furgeons,  no  stone  could  be 

FOUND. 

2.  Peter  Appleton,  of  Black-friars ,  aged  67,  had 
the  fymptoms  of  A  stone  in  the  bladder  for  more  than 
feven  years,  with  excejfive  pains  for  the  five  lajl  years  of 
that  time.  He  was  fearched  July  6,  1739,  by  Mr. 
Sharp,  and  found  to  have  a  Jlone  in  the  bladder ,  which 
ftone  was  alfo  felt  by  Dr.  Pellet,  Dr.  Nesbit,  Dr. 
Whitaker,  and  Dr.  Hartley,  and  judged  by  all 
prefent  to  be  a  large  one.  He  took  the  medicines  for 
about  five  months,  during  which  time  he  voided  a  very 
large  quantity  of  ftone  in  flakes  and  fmall  fragments.  He 
grew  quite  free  from  all  his  complaints,  and 

1 

was  fearched  again,  firft  by  Mr.  Sharp,  Nov.  9,  and 
afterwards  by  thirteen  phyficians  and  furgeons ;  but  no 
stone  could  they  find. 

3.  Henry  Norris,  of  Leather-lane,  aged  33,  had 
the  fymptoms  of  a  ftone  in  the  bladder  for  about  a  year 
and  a  half.  Auguft  17,  1739,  he  was  fearched  by 
veral  phyficians  and  furgeons,  who  all  felt  the  stone. 
He  took  the  medicines  about  four  months,  and  voided 
only  a  thick  sediment  in  that  time,  however  he  was 

free 
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free  from  all  his  fymptoms ; — and  being  fearched  again, 
Dec.  14,  by  eight  phyficians  and  furgeons — no  stone 

COULD  EE  FOUND. 

4.  William  Brighty,  of  Colchejler ,  aged  79,  had 
the  fymptoms  of  Bone  in  the  bladder  for  more  than  three 
years.  He  was  fearched  Sept.  8,  1739,  by  Dr.  Gar¬ 
diner  and  Mr.  Sharp,  and  found  to  have  a  stone. 
He  took  the  medicines  for  about  four  months,  voided 
many  pieces  of ft  one  during  that  time ,  became  free  from  all  his 
fymptoms ;  and  being  fearched  again  by  Dr.  Gardiner* 
Mr.  Sharp,  and  Mr.  Belcher, — no  stone  could  be 
found. 

Out  of  154  cafes*  publifhed  with  a  view  to  recommend 
Mrs.  Stephens’s  remedy  to  the  notice  of  the  public, 
by  the  celebrated  David  Hartley,  M.D.  and  which 
he  addrefled  to  the  Prefident  and  Fellows  of  the  Royal 
College  of  Phyhcians,  I  jfhall  only  extra#  the  cafe  of 
Dr.  Kirkpatrick,  an  eminent  practitioner  of  phyfic 
in  Ireland.  Perhaps  it  might  be  ferviceable  to  mankind, 
if  phyficians,  attentive  to  the  progrefs  of  fcience,  and 
their  own  feelings,  were,  from  time  to  time,  to  become 
martyrs  to  thofe  difeafes  for  which  remedies  are  Bill 
wanting,  or  are  but  newly  introduced. 


Vide  note  p.  48. 
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Dpv.  Kirkpatrick's  Case. 


For  thefe  fixteen  years  pall:  I  have  been  afflicted  with 
the  gravel  in  the  kidneys,  and  after  the  ufual  paroxyfms 
of  vomiting,  &c.  the  rife  of  the  warm  bath,  emollient 
cly tiers,  &c.  have  paffed  divers  ftones.  The  laft  of  thefe 
fevere  fits  was  in  July  5737;  I  then  paffed  a  fmall  hone, 
and  have  fince  that  period  been  fubje£t  to  violent  attacks 
of  ffrangury. 

1738. 

061.  17.  I  began  Mrs.  Stephens’s  medicines. 

38.  The  urine  fmelt  flrong ,  and  my  pains  were 
increafed,  which  were  almoff  continual.  I 
paffed  one  oblong  angular  bit  of  fone  that 
day. 

19.  The  urine  full  of  white  fediment ,  and  continues 

fo.  Frequent  floppage.  Great  pain. 

20.  Frequent  ftoppage.  Paffed  1  angular  broad fake 

of fone. 

21.  Lefs  pain.  Paffed  3  flakes  offione. 

22.  Lefs  pain.  Paffed  many  angular  bits ,  but  fmall. 

Extreme  pain  for  half  an  hour* 


oa. 
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0£t.  23.  Paflfed  more  than  12  white  flakes  of  ftone ,  and 
above  20  flmall  angular  hits.  In  my  micro- 
fcope,  the  flakes  appear  very  diftindlly  like 
pieces  of  rotten  rock  rent  afunder. 

24.  Paflfed  as  many  flakes  to-day  as  yefterday.  Some 
of  them  white  on  one  fide,  and  a  little 
reddish  on  the  other. 

Obferuations .  I  apprehend  the  white  side  is  that 
expofed  to  the  medicated  mine,  and  the  other  side  is 
♦  that  which  is  broke  off  from  the  main  ftone ,  whofe  colour 
it  may  be  fuppofed  to  have. 

Since  I  have  taken  Mrs.  Stephens’s  medicine  my 
urine  is  become  alkaline,  that  is,  it, turns  fyrup  of 
violets  green ,  and  ferments  with  acid  liquors.  This  I 
thought  very  remarkable  when  I  firft  obferved  it,  and 
began  to  hope,  that  urine,  which  was  fo  different  from 
common  urine,  might  have  different  effedfs  upon  Hones 
in  the  kidneys  and  bladder.  And  I  have  lately  been  in¬ 
formed,  that  even  common  urine,  when  it  putrefies, 
that  is,  turns  alkaline  by  being  kept,  will  diffolve 
and  take  up  the  calculous  incruftations  upon  the  fides  and 
bottoms  of  the  urinals.  I  boiled  different  pieces  of 
Hones,  which  were  taken  from  the  human  bladder,  in 
my  own  alkaline  urine,  and  common  urine.  The 
8  firff 


5^ 

firft  were  wafted  conftderably,  and  their  furface  turned 
white  and  soft  : — but  thofe  in  common  urine  had  lit¬ 
tle  effect  produced  on  them. 

I  {hall  continue  to  fend  you  an  abftradl  of  my  diary, 
which  I  keep  very  exadlly.  I  conftantly  confine  myfelf 
to  my  chamber,  that  by  a  ftate  of  reft  the  medicated 
urine  may  lie  longer  upon  the  ftone.  I  believe  you  will 
think  this  account  as  encouraging  as  could  be  expedled 
in  nine  days.  I  confefs  the  event  has  much  exceeded  my 
expectations.  Such  as  it  is  I  have  fent  it,  that  I  might 
do  juflice  to  Mrs.  Stephens,  and  alfo  to  the  public. 
I  long  much  to  know  the  ftate  of  the  fubfcription,  and 
whether  you  be  able  to  make  any  probable  calculation 
when  it  will  be  completed,  that  the  public  may  have  the 
knowledge  of  this  glorious  discovery*. 

061.  25.  Pafled  37  flakes  offlone ,  3  thicker  than  ufual, 
and  one  of  them  much  larger  than  any  of 
the  former.  Much  white  fediment ,  many  an¬ 
gular  hits. 

26.  Pafled  68  flakes  of  flone ,  many  of  them  equal 

to  the  largeft  of  the  former 

27.  Pafled  64 flakes. 

28.  Pafled  90 flakes. 


oa. 


*  Vide  note  * 
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061.  2g.  Paf[ed  38  flakes ,  2  of  them  a  quarter  of  an  inch 
broad. 

30.  Faffed  34 flakes . 

31.  Paffed  56  flakes. 

Nov.  1.  Paffed  29 flakes. 

Obfervation.  All. I  have  paffed  are  convex  and 
white  on  one  fide,  concave  and  brown  on  the 
other. 


2. 


3- 

4- 

5- 
6. 


Paffed  6  flakes . 

No  FLAKES  or  BITS. 

’ 

•No  FLAKES. 


Obfervation.  There  appears  a  kind  of  flop  in  the 
operation  of  the  medicine,  though  my  mode  of  living  is 
the  fame,  and  I  take  my  medicine  regularly. 

Perhaps  the  outward  coat  of  the  ffone  is  come 
away,  and  the  internal  coat  is  much  harder ,  and 
requires  more  time  in  being  diffolved  and  broken 
down. 

I  have  had  throughout  great  pain  in  palling  my  water, 
but  efpecially  thefe  laft  four  days.  Having  gathered  a 

large  tea  fpoonful  of  the  white  fediment ,  and  drained  off 

\ 

the  urine  from  it  as  well  as  I  could,  I  left  it  three  days 


I 


in  the  open  air,  and  found  the  urine  evaporated,  and 
the  fediment  grown  into  a  [olid  calculous  mafs ,  which  1 
broke  into  pieces.  Thefe  had  the  fame  appearance  in 
my  microfcope  as  the  flakes  of  fone  which  I  had  paffed. 
I  think  this  feems  to  prove  that  the  white  fediment  is 
really  a  part  of  the  Hone,  refolved  into  an  impalpable 
powder, 

Nov.  7.  Paffed  1  flake,  and  1  angular  hit. 

8.  Faffed  1  flake. 

9.  Paffed  2  bits  of  the  fame  fubftance  with  the 

flakes ,  but  fofter. 

IC.  Paffed  2  flakes ,  pretty  large,  one  of  them 
having  the  furface  of  a  fphere,  or  like  the  top 
of  a  brafs  nail,  with  a  convexity  and  conca¬ 
vity  ;  alfo  1  hit  of  ftone,  of  a  dirty  colour, 
with  veins  of  white . 


Paffed  no  flakes,  but  divers  angular  hits ,  with 
much  white  fediment , — pellucid  mucus., 
and  VERY  GREAT  PAIN. 


My  pains  have  been  great  throughout,  but  mofl 
when  this  mucus  paffes  from  me.  Sometimes  I  ima¬ 
gine  this  mucus  is  no  more  than  the  mucus  fecreted  from 

the 
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the  glands  of  the  bladder  and  urethra,  contrived  by 
provident  nature  to  fheath  the  acrimonious  falts  of 
the  urine,  that  they  might  not  offend  the  tender  parts 
through  which  they  pafs;  and  that  the  alkaline 
medicated  urine  is  fo  very  deterjive  as  to  wear  off 
and  fcour  away  this  mucus,  leaving  the  bladder  and 
adjoining  parts  exceeding  bare,  and  confequently  ob¬ 
noxious  to  pains  raifed  by  the  ilony  particles,  angular 
bits,  and  coarfer  parts  of  the  fediment  while  paffing  *. 

Befides  the  difagreeable  tafte  of  Mrs.  Stephens's 
solvent,  and  its  frequently  naufeating  the  flomach, 
its  cauftic  and  irritating  effects  on  the  animal  lyflem, 
and  the  urinary  paffages  in  particular,  were  great  dif- 
couragements  to  its  liberal  ufe. 

Mrs.  Stephens’s  medicines,  notwithstanding  the  great 
relief  they  had  afforded  to  jjnany,  were  therefore  foon 
laid  afide.  They  were,  however,  laid  afide  with  regret, 

:  •  •  .  '  I 

*  Wc  will  break  off  the  relation  of  this  cafe  here,  not  to  tire  our  readers 
with  a  repetition  of  the  fame  ftory,  obferving,  at  the  fame  time,  that  Mrs. 
Stephens’s  medicines,  when  once  begun  cannot  be  left  off,  however  ftrong 
the  indications  to  defift  from  their  ufe;  for  the  stone,  having  become 
corroded  and  foftened  by  the  medicated  urine,  ceafes  to  irritate  the  bladder ; 
but  if  the  medicines  are  left  off,  it  foon  returns  to  a  flate  of  hardnefs,  and  the 
rugged  furface  occafions  then  the  moil  lancinating  pains. 
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jfince  this  inference  feemed  to  be  warranted  by  the  whole 
fumof  facts,  that  much  benefit  might  be  derived  from  them, 
provided  their  collateral  bad  effects  could  be  ob¬ 
viated.  Could  thefe  inconveniencies  be  removed  by  any 
combination,  that  would  hill  leave  the  alkaline  fait  at  liberty 
to  unite  with  the  acid ,  which  is  fuppofed  to  contribute 
to  the  formation  of  thefe  calculi,  the  purpofe  of  prevent¬ 
ing  their  being  generated,  or  of  dlffolving  them  when  form¬ 
ed ,  would  probably  be  in  a  good  meafure  anfwered. 
It  was  referved  for  a  refpedtable  member  of  the  medi¬ 
cal  profeffion,  ftill  living*,  to  engage  the  modern 
chemistry  in  the  fervice  of  medicine,  and  realize  a 
proje£t,  which  now  feemed  to  be  relinquifhed  in  defpair. 
This  gentleman’s  refiedlions  were  quickened  by  his 

own  feelings,  and  in  1778,  after  having  been  for  eighteen 

#  -  -  . 

years  fubje£t  to  fevere  paroxifms,  began  to  take  a  folu- 
tion  of  fixed  vegetable  alkali,  fuperfaturated 

with  carbonic  acid "f  (charcoal  and  oxygen).  This 

\ 

medicine  very  foon  relieved  his  fymptoms,  and,  as  it 
will  appear  from  the  account  of  his  cafe,  lias  kept  him 
free  from  pain  for  ten  years ,  one  flight  attack  excepted, 

#  Benjamin  Colborne,  Efq# 
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which  is  afcribed  to  the  dlf continuance  of  the  medicine  for 
feveral  weeks. 


-f-  This  Gentleman  thought  that  by  this  means  the  alkaline  fait  would  be 
rendered  lefs  difagreeable,  and  at  the  fame  time  milder,  without  lofing  its 
well  known  lithontriptic  quality  ;  for,  as  Mr.  Scheele  and  Sir  Torbern 
Bergman  had  proved,  that  the  human  calculi  in  the  bladder  were  made  up 
of  an  acid  and  an  earth ,  a  double  elective  attraction  might  poffibly  take  place,— 
the  acid  of  the  calculus  having  a  ftronger  attraction  for  the  alkaline 
basis  of  this  neutral  fait,  would  unite  with  the  alkali  of  the  neutral  fait, — 
while  the  carbonic  acid,  being  difengaged  from  the  neutral  fait ,  might, 
in  its  turn,  unite  alfo  with  the  earth  of  the  calculus. — He  found 
alfo,  that  by  infufmg  pieces  of  calculi  in  the  urine  of  fuch  perfons  as  were 
taking  the  aqua  mephitica  alkalina,  it  exhibited  a  confiderable  li¬ 
thontriptic  quality ,  and  having  put  a  fragment  of  a  calculus,  weighing  51  grains, 
into  the  alkaline  neutralized  solution,  at  the  end  of  31  days 
it  was  found  to  have  loji  36  grains  of  its  original  weight. 


% 


Benjamin 


62 


Benjamin  Colborne’s  Case. 

Benjamin  Colborne,  Efq.  of  the  city  of  Bath, 
in  the  year  3760,  was  attacked  with  a  violent  nephritic 
paroxyfm,  which,  after  continuing  feven  or  eight  days, 
and  being  treated  with  anodyne,  oily,  and  mucilaginous 
medicines,  and  bleeding,  terminated  in  the  difcharge  by 
urine,  of  a  red  Bone  larger  than  a  vetch  or  tare,  after 
which  he  continued  tolerably  well  for  eight  or  ten 
months ;  often,  however,  obferving  fmall  calculous  con¬ 
cretions  to  come  away,  attended  with  irritation  of  the 
urinary  pafiages. 

In  about  ten  months  after  the  firB  attack,  he  had  an¬ 
other,  but  neither  fo  violent  or  of  fo  long  duration, 
which  terminated  like  the  firB,  in  the  difcharge  of  a 
Bone  of  a  fimilar  colour  to  the  foregoing,  but  of  a  fmaller 
lize. 

The  nephritic  paroxyfm  again  returned  in  about  five 
or  fix  months,  but  not  fo  violent  as  at  firB.  During 
this  time  he  was  in  a  courfe  of  taking  mucilaginous  and 
lubricating  remedies. 


After 
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After  this  he  made  trial  of  Mrs.  Stephens’s  remedy, 
as  prepared  by  Dr.  D’Eschernay,  of  which  he  took 
about  an  ounce  in  a  day,  once  or  twice  a  week. 

After  this,  he  continued  free  of  nephritic  complaints  about 
a  year  and  half  That  medicine,  however,  agreed  fo  ill 
with  his  ftomach,  producing  naufea ,  indigefion ,  and  cru¬ 
dities, ,  that  he  was  obliged  to  leave  it  off. 

About  three  or  four  months  afterwards  he  had  another 
attack,  which  returned  upon  him  every  ten  or  twelve 
weeks. 

In  the  year  1766,  he  made  a  trial  of  Blackrie’s 
lixivium  (or  Chittick’s  remedy),  and  thought  it  agreed 
with  him  rather  better  than  foap ;  yet  it  was  fo  cauf- 
tic  and  irritating  to  the  mouth  and  throat,  and  pro¬ 
duced  fuch  painful  fenfations  in  his  ftomach,  that  he  was 
obliged  to  leave  it  off;  after  which  his  nephritic  paroxyfm 
returned  every  eight  or  ten  weeks  as  before. 

On  March  27,  1778,  he  had  an  attack  of  the  gout, 
which  continued  on  him  until  the  14th  of  April,  when 
he  was  taken  with  a  violent  vomiting,  attended  with 
pain  in  the  left  kidney.  By  the  help  of  the  warm  bath 
and  bleeding,  he  pafied  another  calculus.  After  this 
he  had  a  fecond  attack  of  the  gout,  which  continued  a 
few  davs. 
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As  foon  as  it  was  over  he  began  the  ufe  of  the  alkaline 
medicine  with  fixed  air,  as  above  defcribed  *.  During  the 
ufe  of  this  he  parted  vjith  no  gravel,  his  urine  depofted  no 
fediment  whatfoever,  or  difcoloured  the  veffel,  though  if  it 
was  omitted  even  for  a  few  days  thefe  appearances  took 
place ,  and  fmall  bits  of  gravel  were  perceived  in  his 
water. 

From  this  time  he  continued  in  perfect  health,  and 
free  of  all  nephritic  complaints ,  until  the  26th  of  Auguft 
1783,  when,  about  three  in  the  morning,  he  was  taken 
with  an  irritation  in  the  urinary  paffages,  which  pre¬ 
vented  his  lleep,  his  urine  however  was  not  high  colour¬ 
ed  ;  about  feven  in  the  morning  he  had  two  purging 
flools ;  he  had  but-little  pain  in  the  kidney,  but  a  heavy 
obtufe  fenfation  over  the  os  pubis,  which  continued  with 
fome  ficknefs  till  about  two  o’clock,  when  the  ftone 
feemed  to  enter  the  bladder.  From  that  time  he  became 
perfedlly  eafy. 

In  order  to  difcharge  the  Fone  from  the  bladder,  he 
drank  large  quantities  of  mucilaginous  liquors,  and  re¬ 
tained  his  urine  as  long  as  pofhble.  About  fix  in  the 
evening  he  difeharged  a  red  calculus ,  fmaller  than  what 
he  had  before  done. 

*  The  AQUA  MEPHITICA  ALKAI.INA,  vide  p.  6o, 
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It  is  proper  to  obferve,  that  he  had  hcen  at  Harrow- 

j  '*■ 

GATE  about  four  or  five  weeks  before  this  happened ,  and 
drank  the  Harrowgate  water,  which,  as  it  adted  not 
only  as  a  purgative,  but  as  a  diuretic  alfo,  he  was  in¬ 
duced  to  think  he  might  fafely  omit  the  alkaline 
solution.  It  appeared  however,  to  his  great  difap- 
pointment,  that  the  calculus  was  generated  during  that 
Interval .  From  that  time  to  the  prefent,  he  has  never, 
for  two  days  fuccefjively ,  omitted  taking  the  saturated 
alkaline  solution,  and  has  never  fine  e  felt  the  fmall- 
ef  uneafinefs ;  no  grains  offand  or  other  precipitation  in  the 
urine ,  nor  any  dif coloration  of  the  vejjel ,  except  when  the  me¬ 
dicine  is  omitted for  a  day.  But,  upon  taking  the  folution 
again,  the  urine  made  afterwards  difiolves  the  former  dif- 
xoloration ,  and  Bill  continues  perfedlly  clear.  During 
the  time  he  was  fubjedt  to  nephritic  paroxyfms,  his 
urine  was  fubjedl  to  putrefy  very  foon,  but  fince  he  has 
taken  the  folution  it  will  keep  three  or  four  days  in  the 
warmed:  weather  without  Brewing  any  ligns  of  that  dif- 
pofition  *.  His  health,  strength,  and  spirits, 

are 
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*  A  piece  of  mutton  being  put  into  3  ounces  of  sprang  water,  into 
the  fame  quantity  ot  water  satukatib  with  the  carbonic  acid, 
and  into  the  fame  quantity  of  the  alkaline  saturated  solution, 
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ARE  ALL  PERFECTLY  GOOD;  AND,  AS  FIE  THINKS, 
BETTER  THAN  THEY  WERE  TWENTY  YEARS  AGO. 

Experience  has  fince  amply  confirmed  the  virtues  of  a 
medicine,  which,  I  apprehend,  may  b z  freely  taken  with¬ 
out  danger ,  and  even  without  inconvenience  (except  in  a 
few  rare  infiances) ,  and  which  feems  to  have  deferved 
the  fingular  praife  of  equalling  the  expectations  raifed  by 
the  perfon  who  firft  propofed  it. 

But  when  we  confider  the  high  price  and  brittlenefs 
of  the  apparatus,  and  the  care  that  muft  be  ufed  in  con- 
dudiing  the  procefs,  and  the  necefiity  there  is  of  con- 
fiantly  continuing  the  medicine,  a  remedy  feemed  Jlill 
wanting  adapted  to  the  condition  of  the  poor ,  who  are  hy  no 
means  exempted from  calculous  diforders. 

In  the  year  1787,  a  perfon  belonging  to  the  medical 
profefilon,  and  much  afilidted  with  the  gravel,  complain¬ 
ed  to  Dr.  Beddoes  that  he  was  unable  to  perfevere  in  the 
ufe  of  the  aqua  mepi-iitica  alkalina,  on  account  of 
the  great  dizzinefs  it  always  occafioned  with  him.  I  was 
led,  fays  this  benevolent  phyfician,  from  this  intimation 


and  all  clofely  corked  up,  and  placed  in  a  clofet  in  a  room  wherein  a  conftant 
fire  was  kept.  After  13  days  the  simple  water,  had  acquired  a  very  of- 
fen five  and  putrid  fmell,  the  water  impregnated  with  the  car¬ 
bonic  acid  had  only  a  mufty  fmell,  and  that  which  contained  the  al¬ 
kaline  saturated  solution  u 'as  perfectly  sweet.  Dr.  Falconer. 
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to  reflect  upon  the  fubje£i,  and  after  fome  time  fell  upon 
a  formula,  of  which  I  think  myfelf  fully  warranted  in 
afferting,  that  it  is  extremely  beneficial  in  calculous 
complaints,  and  that  it  may,  without  injury,  be  taken 
in  very  large  quantities ,  and  continued  for  a  great  length 
of  time ,  Its  simplicity  and  its  cheapness  are  its 
great  recommendations.  It  is  sal  soda,  or  natron,.. 
made  into  the  form  of  pills  with  fioap ,  or  any  other  cement . 
Bark  and  aromatic  may  be  occafionally  added.  The 
trials  that  have  been  already  made  of  this  remedy  fuffici- 
ently  prove  it  to  be  at  the  fame  time  both  efficacious  and 
harmlefis^  and  this  invention  may  be  truly  ranked 
among  the  many  very  ufieful  dificoveries  that  have  been 
made  by  this  excellent  and  truly  philanthropic  phyfician. 


